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<210> 1 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 1 

gacgacgaca agatgatttt agatgtggat 3 0 

<210> 2 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<210> 3 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 3 

agagcttgag gagagcagga aaggtggaac 30 

<210> 4 

<211> 30 

<212> DNA 

<213> Artificial sequence 



<400> 2 

ggaacaagac ccgtctagga ttttttaatg 



30 



<220> 



1 



<223> primer 



<400> 4 

gggaggggag gtacagggtt gaggctagtg 



30 



<210> 5 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 5 

gaacatcccc aagatgaacc cactattaga gaaaaag 37 

<210> 6 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<210> 7 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 7 

gaacatcccc aagatagacc cactattaga gaaaaag 37 

<210> 8 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<210> 9 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<400> 6 

ctttttctct aatagtgggt tcatcttggg gatgttc 



37 



<400> 8 

ctttttctct aatagtgggt ctatcttggg gatgttc 



37 



2 



<400> 9 

gaacatcccc aagataaccc cactattaga gaaaaag 



37 



<210> 10 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 10 

ctttttctct aatagtgggg ttatcttggg gatgttc 37 

<210> 11 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 



<210> 12 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 12 

ctttttctct aatagtgggg tgatcttggg gatgttc 37 

<210> 13 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
<220> 

<221> misc__f eature 

<222> (1) . . (1) 

<223> 5 1 -phosphate 

<220> 

<221> misc_feature 

<222> (16) . . (18) 

<223> NNK where N=any nucleotide 



<400> 11 

gaacatcccc aagatcaccc cactattaga gaaaaag 



37 



<400> 13 

gaacatcccc aagatnnkcc cactattaga gaaaaag 



37 
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<210> 14 

<211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 14 

gaacatcccc aagataaacc cactattaga g 

<210> 15 

<211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 15 

ctctaatagt gggtttatct tggggatgtt c 

<210> 16 

<211> 37 

<212> DNA 

<213> Artificial sequence 



31 



31 



<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> 5 1 -phosphate 

<400> 16 

gaacatcccc aagatgcacc cactattaga gaaaaag 37 

<210> 17 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (1) . . (1) 

<223> 5 ' -phosphate 

<400> 17 

gaacatcccc aagatgaccc cactattaga gaaaaag 37 

<210> 18 

<211> 38 

<212> DNA 



4 



<213> 



Artificial sequence 



<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (1) . . (1) 

<223> 5 • -phosphate 

<400> 18 

gaacatcccc aagattgccc ccactattag agaaaaag 38 

<210> 19 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
<220> 

<221> mi sc_f eature 

<222> (1)..(1) 

<223> 5 • -phosphate 

<400> 19 

gaacatcccc aagatatacc cactattaga gaaaaag 37 

<210> 20 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
<220> 

<221> mi sc_f eature 

<222> (1) . . (1) 

<223> 5 ' -phosphate 

<400> 20 

gaacatcccc aagatatgcc cactattaga gaaaaag 37 

<210> 21 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> 5 ' -phosphate 



5 



<400> 21 

gaacatcccc aagatttccc cactattaga gaaaaag 



37 



<210> 22 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> 5 ' -phosphate 

<400> 22 

gaacatcccc aagatcctcc cactattaga gaaaaag 37 

<210> 23 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mis c_f eat ur e 

<222> (1) . . (1) 

<223> 5 1 -phosphate 

<400> 23 

gaacatcccc aagatagccc cactattaga gaaaaag 37 

<210> 24 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (1) . . (1) 

<223> 5 ' -phosphate 

<400> 24 

gaacatcccc aagatacacc cactattaga gaaaaag 37 

<210> 25 

<211> 37 

<212> DNA 

<213> Artificial sequence 
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<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (1) . . (1) 

<223> 5 1 -phosphate 

<400> 25 

gaacatcccc aagattaccc cactattaga gaaaaag 37 



<210> 


26 


<211> 


37 


<212> 


DNA 


<213> 


Artificial sequence 


<220> 




<223> 


primer 


<220> 




<221> 


misc feature 


<222> 


(1) . . (1) 


<223> 


5 1 -phosphate 


<400> 


26 



gaacatcccc aagattggcc cactattaga gaaaaag 37 

<210> 27 

<211> 2328 

<212> DNA 

<213> Pyrococcus furiosus 
<220> 

<221> misc_f eature 

<222> (277) . . (279) 

<2 23> NNN = AGA, AGG, CGA, CGC, CGG, CGT (ALL POSSIBLE CODONS FOR ARGIN 
INE) 

<400> 27 



atgattttag 


atgtggatta 


cataactgaa 


gaaggaaaac 


ctgttattag 


gctattcaaa 


60 


aaagagaacg 


gaaaatttaa 


gatagagcat 


gatagaactt 


ttagaccata 


catttacgct 


120 


cttctcaggg 


atgattcaaa 


gattgaagaa 


gttaagaaaa 


taacggggga 


aaggcatgga 


180 


aagattgtga 


gaattgttga 


tgtagagaag 


gttgagaaaa 


agtttctcgg 


caagcctatt 


240 


accgtgtgga 


aactttattt 


ggaacatccc 


caagatnnnc 


ccactattag 


agaaaaagtt 


300 


agagaacatc 


cagcagttgt 


ggacatcttc 


gaatacgata 


ttccatttgc 


aaagagatac 


360 


ctcatcgaca 


aaggcctaat 


accaatggag 


ggggaagaag 


agctaaagat 


tcttgccttc 


420 


gatatagaaa 


ccctctatca 


cgaaggagaa 


gagtttggaa 


aaggcccaat 


tataatgatt 


480 


agttatgcag 


atgaaaatga 


agcaaaggtg 


attacttgga 


aaaacataga 


tcttccatac 


540 
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gttgaggttg tatcaagcga gagagagatg ataaagagat ttctcaggat tatcagggag 600 

aaggatcctg acattatagt tacttataat ggagactcat tcgcattccc atatttagcg 660 

aaaagggcag aaaaacttgg gattaaatta accattggaa gagatggaag cgagcccaag 720 

atgcagagaa taggcgatat gacggctgta gaagtcaagg gaagaataca tttcgacttg 780 

tatcatgtaa taacaaggac aataaatctc ccaacataca cactagaggc tgtatatgaa 840 

gcaatttttg gaaagccaaa ggagaaggta tacgccgacg agatagcaaa agcctgggaa 900 

agtggagaga accttgagag agttgccaaa tactcgatgg aagatgcaaa ggcaacttat 960 

gaactcggga aagaattcct tccaatggaa attcagcttt caagattagt tggacaacct 1020 

ttatgggatg tttcaaggtc aagcacaggg aaccttgtag agtggttctt acttaggaaa 1080 

gcctacgaaa gaaacgaagt agctccaaac aagccaagtg aagaggagta tcaaagaagg 1140 

ctcagggaga gctacacagg tggattcgtt aaagagccag aaaaggggtt gtgggaaaac 12 00 

atagtatacc tagattttag agccctatat ccctcgatta taattaccca caatgtttct 1260 

cccgatactc taaatcttga gggatgcaag aactatgata tcgctcctca agtaggccac 1320 

aagttctgca aggacatccc tggttttata ccaagtctct tgggacattt gttagaggaa 1380 

agacaaaaga ttaagacaaa aatgaaggaa actcaagatc ctatagaaaa aatactcctt 1440 

gactatagac aaaaagcgat aaaactctta gcaaattctt tctacggata ttatggctat 1500 

gcaaaagcaa gatggtactg taaggagtgt gctgagagcg ttactgcctg gggaagaaag 1560 

tacatcgagt tagtatggaa ggagctcgaa gaaaagtttg gatttaaagt cctctacatt 162 0 

gacactgatg gtctctatgc aactatccca ggaggagaaa gtgaggaaat aaagaaaaag 1680 

gctctagaat ttgtaaaata cataaattca aagctccctg gactgctaga gcttgaatat 1740 

gaagggtttt ataagagggg attcttcgtt acgaagaaga ggtatgcagt aatagatgaa 1800 

gaaggaaaag tcattactcg tggtttagag atagttagga gagattggag tgaaattgca 1860 

aaagaaactc aagctagagt tttggagaca atactaaaac acggagatgt tgaagaagct 1920 

gtgagaatag taaaagaagt aatacaaaag cttgccaatt atgaaattcc accagagaag 1980 

ctcgcaatat atgagcagat aacaagacca ttacatgagt ataaggcgat aggtcctcac 2 04 0 

gtagctgttg caaagaaact agctgctaaa ggagttaaaa taaagccagg aatggtaatt 2100 

ggatacatag tacttagagg cgatggtcca attagcaata gggcaattct agctgaggaa 2160 

tacgatccca aaaagcacaa gtatgacgca gaatattaca tggagaacca ggttcttcca 2220 

gcggtactta ggatattgga gggatttgga tacagaaagg aagacctcag ataccaaaag 2280 
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acaagacaag tcggcctaac ttcctggctt aacattaaaa aatcctag 2328 

<210> 28 
<211> 2328 
<212> DNA 

<213> Pyrococcus furiosus 
<220> 

<221> misc_feature 
<222> (277) . . (279) 

<223> NNN = GAA, GAG (ALL CODONS FOR GLUTAMIC ACID) 
<400> 28 

atgattttag atgtggatta cataactgaa gaaggaaaac ctgttattag gctattcaaa 60 

aaagagaacg gaaaatttaa gatagagcat gatagaactt ttagaccata catttacgct 120 

cttctcaggg atgattcaaa gattgaagaa gttaagaaaa taacggggga aaggcatgga 180 

aagattgtga gaattgttga tgtagagaag gttgagaaaa agtttctcgg caagcctatt 240 

accgtgtgga aactttattt ggaacatccc caagatnnnc ccactattag agaaaaagtt 3 00 

agagaacatc cagcagttgt ggacatcttc gaatacgata ttccatttgc aaagagatac 360 

ctcatcgaca aaggcctaat accaatggag ggggaagaag agctaaagat tcttgccttc 42 0 

gatatagaaa ccctctatca cgaaggagaa gagtttggaa aaggcccaat tataatgatt 480 

agttatgcag atgaaaatga agcaaaggtg attacttgga aaaacataga tcttccatac 540 

gttgaggttg tatcaagcga gagagagatg ataaagagat ttctcaggat tatcagggag 600 

aaggatcctg acattatagt tacttataat ggagactcat tcgcattccc atatttagcg 660 

aaaagggcag aaaaacttgg gattaaatta accattggaa gagatggaag cgagcccaag 720 

atgcagagaa taggcgatat gacggctgta gaagtcaagg gaagaataca tttcgacttg 7 80 

tatcatgtaa taacaaggac aataaatctc ccaacataca cactagaggc tgtatatgaa 840 

gcaatttttg gaaagccaaa ggagaaggta tacgccgacg agatagcaaa agcctgggaa 900 

agtggagaga accttgagag agttgccaaa tactcgatgg aagatgcaaa ggcaacttat 960 

gaactcggga aagaattcct tccaatggaa attcagcttt caagattagt tggacaacct 1020 

ttatgggatg tttcaaggtc aagcacaggg aaccttgtag agtggttctt acttaggaaa 1080 

gcctacgaaa gaaacgaagt agctccaaac aagccaagtg aagaggagta tcaaagaagg 114 0 

ctcagggaga gctacacagg tggattcgtt aaagagccag aaaaggggtt gtgggaaaac 12 00 

atagtatacc tagattttag agccctatat ccctcgatta taattaccca caatgtttct 1260 

cccgatactc taaatcttga gggatgcaag aactatgata tcgctcctca agtaggccac 1320 
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aagttctgca aggacatccc tggttttata ccaagtctct tgggacattt gttagaggaa 1380 

agacaaaaga ttaagacaaa aatgaaggaa actcaagatc ctatagaaaa aatactcctt 144 0 

gactatagac aaaaagcgat aaaactctta gcaaattctt tctacggata ttatggctat 1500 

gcaaaagcaa gatggtactg taaggagtgt gctgagagcg ttactgcctg gggaagaaag 1560 

tacatcgagt tagtatggaa ggagctcgaa gaaaagtttg gatttaaagt cctctacatt 1620 

gacactgatg gtctctatgc aactatccca ggaggagaaa gtgaggaaat aaagaaaaag 1680 

gctctagaat ttgtaaaata cataaattca aagctccctg gactgctaga gcttgaatat 1740 

gaagggtttt ataagagggg attcttcgtt acgaagaaga ggtatgcagt aatagatgaa 1800 

gaaggaaaag tcattactcg tggtttagag atagttagga gagattggag tgaaattgca 1860 

aaagaaactc aagctagagt tttggagaca atactaaaac acggagatgt tgaagaagct 1920 

gtgagaatag taaaagaagt aatacaaaag cttgccaatt atgaaattcc accagagaag 1980 

ctcgcaatat atgagcagat aacaagacca ttacatgagt ataaggcgat aggtcctcac 2040 

gtagctgttg caaagaaact agctgctaaa ggagttaaaa taaagccagg aatggtaatt 2100 

ggatacatag tacttagagg cgatggtcca attagcaata gggcaattct agctgaggaa 2160 

tacgatccca aaaagcacaa gtatgacgca gaatattaca tggagaacca ggttcttcca 2220 

gcggtactta ggatattgga gggatttgga tacagaaagg aagacctcag ataccaaaag 2280 

acaagacaag tcggcctaac ttcctggctt aacattaaaa aatcctag 2328 

<210> 29 

<211> 2328 

<212> DNA 

<213> Pyrococcus furiosus 
<220> 

<221> misc_f eature 

<222> (1161) . . (1161) 

<223> N = C, G, A, or T 

<220> 

<221> misc_f eature 
<222> (277) . . (279) 

<223> NNN = AG A, AGG, CGA, CGC, CGG # CGT (ALL POSSIBLE CODONS FOR ARGIN 
INE) 

<400> 29 

atgattttag atgtggatta cataactgaa gaaggaaaac ctgttattag gctattcaaa 60 

aaagagaacg gaaaatttaa gatagagcat gatagaactt ttagaccata catttacgct 120 

cttctcaggg atgattcaaa gattgaagaa gttaagaaaa taacggggga aaggcatgga 180 
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aagattgtga gaattgttga tgtagagaag gttgagaaaa agtttctcgg caagcctatt 24 0 

accgtgtgga aactttattt ggaacatccc caagatnnnc ccactattag agaaaaagtt 300 

agagaacatc cagcagttgt ggacatcttc gaatacgata ttccatttgc aaagagatac 360 

ctcatcgaca aaggcctaat accaatggag ggggaagaag agctaaagat tcttgccttc 420 

gatatagaaa ccctctatca cgaaggagaa gagtttggaa aaggcccaat tataatgatt 480 

agttatgcag atgaaaatga agcaaaggtg attacttgga aaaacataga tcttccatac 540 

gttgaggttg tatcaagcga gagagagatg ataaagagat ttctcaggat tatcagggag 600 

aaggatcctg acattatagt tacttataat ggagactcat tcgcattccc atatttagcg 660 

aaaagggcag aaaaacttgg gattaaatta accattggaa gagatggaag cgagcccaag 72 0 

atgcagagaa taggcgatat gacggctgta gaagtcaagg gaagaataca tttcgacttg 780 

tatcatgtaa taacaaggac aataaatctc ccaacataca cactagaggc tgtatatgaa 840 

gcaatttttg gaaagccaaa ggagaaggta tacgccgacg agatagcaaa agcctgggaa 90 0 

agtggagaga accttgagag agttgccaaa tactcgatgg aagatgcaaa ggcaacttat 960 

gaactcggga aagaattcct tccaatggaa attcagcttt caagattagt tggacaacct 102 0 

ttatgggatg tttcaaggtc aagcacaggg aaccttgtag agtggttctt acttaggaaa 1080 

gcctacgaaa gaaacgaagt agctccaaac aagccaagtg aagaggagta tcaaagaagg 1140 

ctcagggaga gctacacacc nggattcgtt aaagagccag aaaaggggtt gtgggaaaac 1200 

atagtatacc tagattttag agccctatat ccctcgatta taattaccca caatgtttct 1260 

cccgatactc taaatcttga gggatgcaag aactatgata tcgctcctca agtaggccac 1320 

aagttctgca aggacatccc tggttttata ccaagtctct tgggacattt gttagaggaa 13 80 

agacaaaaga ttaagacaaa aatgaaggaa actcaagatc ctatagaaaa aatactcctt 144 0 

gactatagac aaaaagcgat aaaactctta gcaaattctt tctacggata ttatggctat 1500 

gcaaaagcaa gatggtactg taaggagtgt gctgagagcg ttactgcctg gggaagaaag 1560 

tacatcgagt tagtatggaa ggagctcgaa gaaaagtttg gatttaaagt cctctacatt 1620 

gacactgatg gtctctatgc aactatccca ggaggagaaa gtgaggaaat aaagaaaaag 1680 

gctctagaat ttgtaaaata cataaattca aagctccctg gactgctaga gcttgaatat 1740 

gaagggtttt ataagagggg attcttcgtt acgaagaaga ggtatgcagt aatagatgaa 1800 

gaaggaaaag tcattactcg tggtttagag atagttagga gagattggag tgaaattgca 1860 
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aaagaaactc aagctagagt tttggagaca atactaaaac acggagatgt tgaagaagct 192 0 

gtgagaatag taaaagaagt aatacaaaag cttgccaatt atgaaattcc accagagaag 1980 

ctcgcaatat atgagcagat aacaagacca ttacatgagt ataaggcgat aggtcctcac 204 0 

gtagctgttg caaagaaact agctgctaaa ggagttaaaa taaagccagg aatggtaatt 2100 

ggatacatag tacttagagg cgatggtcca attagcaata gggcaattct agctgaggaa 2160 

tacgatccca aaaagcacaa gtatgacgca gaatattaca tggagaacca ggttcttcca 2220 

gcggtactta ggatattgga gggatttgga tacagaaagg aagacctcag ataccaaaag 2280 

acaagacaag tcggcctaac ttcctggctt aacattaaaa aatcctag 2328 

<210> 30 

<211> 2328 

<212> DNA 

<213> Pyrococcus furiosus 
<220> 

< 2 2 1 > mis c_f ea t ure 

<222> (1161) . . (1161) 

<223> N= A # T,C or G 

<220> 

<221> misc__f eature 

<222> (277) . . (279) 

<223> NNN = GAA, GAG (ALL CODONS FOR GLUTAMIC ACID) 



<400> 30 
atgattttag 


atgtggatta 


cataactgaa 


gaaggaaaac 


ctgttattag 


gctattcaaa 


60 


aaagagaacg 


gaaaatttaa 


gatagagcat 


gatagaactt 


ttagaccata 


catttacgct 


120 


cttctcaggg 


atgattcaaa 


gattgaagaa 


gttaagaaaa 


taacggggga 


aaggcatgga 


180 


aagattgtga 


gaattgttga 


tgtagagaag 


gttgagaaaa 


agtttctcgg 


caagcctatt 


240 


accgtgtgga 


aactttattt 


ggaacatccc 


caagatnnnc 


ccactattag 


agaaaaagtt 


300 


agagaacatc 


cagcagttgt 


ggacatcttc 


gaatacgata 


ttccatttgc 


aaagagatac 


360 


ctcatcgaca 


aaggcctaat 


accaatggag 


ggggaagaag 


agctaaagat 


tcttgccttc 


420 


gatatagaaa 


ccctctatca 


cgaaggagaa 


gagtttggaa 


aaggcccaat 


tataatgatt 


480 


agttatgcag 


atgaaaatga 


agcaaaggtg 


attacttgga 


aaaacataga 


tcttccatac 


540 


gttgaggttg 


tatcaagcga 


gagagagatg 


ataaagagat 


ttctcaggat 


tatcagggag 


600 


aaggatcctg 


acattatagt 


tacttataat 


ggagactcat 


tcgcattccc 


atatttagcg 


660 


aaaagggcag 


aaaaacttgg 


gattaaatta 


accattggaa 


gagatggaag 


cgagcccaag 


720 


atgcagagaa 


taggcgatat 


gacggctgta 


gaagtcaagg 


gaagaataca 


tttcgacttg 


780 
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tatcatgtaa taacaaggac aataaatctc ccaacataca cactagaggc tgtatatgaa 840 

gcaatttttg gaaagccaaa ggagaaggta tacgccgacg agatagcaaa agcctgggaa 900 

agtggagaga accttgagag agttgccaaa tactcgatgg aagatgcaaa ggcaacttat 960 

gaactcggga aagaattcct tccaatggaa attcagcttt caagattagt tggacaacct 1020 

ttatgggatg tttcaaggtc aagcacaggg aaccttgtag agtggttctt acttaggaaa 1080 

gcctacgaaa gaaacgaagt agctccaaac aagccaagtg aagaggagta tcaaagaagg 1140 

ctcagggaga gctacacacc nggattcgtt aaagagccag aaaaggggtt gtgggaaaac 12 00 

atagtatacc tagattttag agccctatat ccctcgatta taattaccca caatgtttct 1260 

cccgatactc taaatcttga gggatgcaag aactatgata tcgctcctca agtaggccac 1320 

aagttctgca aggacatccc tggttttata ccaagtctct tgggacattt gttagaggaa 1380 

agacaaaaga ttaagacaaa aatgaaggaa actcaagatc ctatagaaaa aatactcctt 1440 

gactatagac aaaaagcgat aaaactctta gcaaattctt tctacggata ttatggctat 1500 

gcaaaagcaa gatggtactg taaggagtgt gctgagagcg ttactgcctg gggaagaaag 1560 

tacatcgagt tagtatggaa ggagctcgaa gaaaagtttg gatttaaagt cctctacatt 162 0 

gacactgatg gtctctatgc aactatccca ggaggagaaa gtgaggaaat aaagaaaaag 1680 

gctctagaat ttgtaaaata cataaattca aagctccctg gactgctaga gcttgaatat 1740 

gaagggtttt ataagagggg attcttcgtt acgaagaaga ggtatgcagt aatagatgaa 1800 

gaaggaaaag tcattactcg tggtttagag atagttagga gagattggag tgaaattgca 1860 

aaagaaactc aagctagagt tttggagaca atactaaaac acggagatgt tgaagaagct 1920 

gtgagaatag taaaagaagt aatacaaaag cttgccaatt atgaaattcc accagagaag 1980 

ctcgcaatat atgagcagat aacaagacca ttacatgagt ataaggcgat aggtcctcac 2040 

gtagctgttg caaagaaact agctgctaaa ggagttaaaa taaagccagg aatggtaatt 2100 

ggatacatag tacttagagg cgatggtcca attagcaata gggcaattct agctgaggaa 2160 

tacgatccca aaaagcacaa gtatgacgca gaatattaca tggagaacca ggttcttcca 2220 

gcggtactta ggatattgga gggatttgga tacagaaagg aagacctcag ataccaaaag 2280 

acaagacaag tcggcctaac ttcctggctt aacattaaaa aatcctag 2328 

<210> 31 
<211> 2328 
<212> DNA 

<213> Pyrococcus furiosus 
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<220> 

<221> misc_f eature 

<222> (423) . . (423) 

<223> N = C, G, A, or T 

<220> 

<221> mi sc_f eature 

<222> (429) . . (429) 

<223> N = C, G, A, or T 

<220> 

<221> mi sc_f eature 

<222> (277) . . (279) 

<223> NNN = AGA, AGG, CGA, CGC, 
INE) 



<400> 31 
atgattttag 


atgtggatta 


cataactgaa 


aaagagaacg 


gaaaatttaa 


gatagagcat 


cttctcaggg 


atgattcaaa 


gattgaagaa 


aagattgtga 


gaattgttga 


tgtagagaag 


accgtgtgga 


aactttattt 


ggaacatccc 


agagaacatc 


cagcagttgt 


ggacatcttc 


ctcatcgaca 


aaggcctaat 


accaatggag 


gcnatagcna 


ccctctatca 


cgaaggagaa 


agttatgcag 


atgaaaatga 


agcaaaggtg 


gttgaggttg 


tatcaagcga 


gagagagatg 


aaggatcctg 


acattatagt 


tacttataat 


aaaagggcag 


aaaaacttgg 


gattaaatta 


atgcagagaa 


taggcgatat 


gacggctgta 


tatcatgtaa 


taacaaggac 


aataaatctc 


gcaatttttg 


gaaagccaaa 


ggagaaggta 


agtggagaga 


accttgagag 


agttgccaaa 


gaactcggga 


aagaattcct 


tccaatggaa 


ttatgggatg 


tttcaaggtc 


aagcacaggg 


gcctacgaaa 


gaaacgaagt 


agctccaaac 


ctcagggaga 


gctacacagg 


tggattcgtt 



CGG, CGT (ALL POSSIBLE CODONS FOR ARGIN 

gaaggaaaac ctgttattag gctattcaaa 60 

gatagaactt ttagaccata catttacgct 120 

gttaagaaaa taacggggga aaggcatgga 180 

gttgagaaaa agtttctcgg caagcctatt 24 0 

caagatnnnc ccactattag agaaaaagtt 3 00 

gaatacgata ttccatttgc aaagagatac 3 60 

ggggaagaag agctaaagat tcttgccttc 420 

gagtttggaa aaggcccaat tataatgatt 480 

attacttgga aaaacataga tcttccatac 540 

ataaagagat ttctcaggat tatcagggag 600 

ggagactcat tcgcattccc atatttagcg 660 

accattggaa gagatggaag cgagcccaag 720 

gaagtcaagg gaagaataca tttcgacttg 780 

ccaacataca cactagaggc tgtatatgaa 84 0 

tacgccgacg agatagcaaa agcctgggaa 900 

tactcgatgg aagatgcaaa ggcaacttat 960 

attcagcttt caagattagt tggacaacct 102 0 

aaccttgtag agtggttctt acttaggaaa 1080 

aagccaagtg aagaggagta tcaaagaagg 114 0 

aaagagccag aaaaggggtt gtgggaaaac 12 00 
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atagtatacc 


tagattttag 


agccctatat 


ccctcgatta 


taattaccca 


caatgtttct 


1260 


cccgatactc 


taaatcttga 


gggatgcaag 


aactatgata 


tcgctcctca 


agtaggccac 


1320 


aagttctgca 


aggacatccc 


tggttttata 


ccaagtctct 


tgggacattt 


gttagaggaa 


1380 


agacaaaaga 


ttaagacaaa 


aatgaaggaa 


actcaagatc 


ctatagaaaa 


aatactcctt 


1440 


gactatagac 


aaaaagcgat 


aaaactctta 


gcaaattctt 


tctacggata 


ttatggctat 


1500 


gcaaaagcaa 


gatggtactg 


taaggagtgt 


gctgagagcg 


ttactgcctg 


gggaagaaag 


1560 


tacatcgagt 


tagtatggaa 


ggagctcgaa 


gaaaagtttg 


gatttaaagt 


cctctacatt 


1620 


gacactgatg 


gtctctatgc 


aactatccca 


ggaggagaaa 


gtgaggaaat 


aaagaaaaag 


1680 


gctctagaat 


ttgtaaaata 


cataaattca 


aagctccctg 


gactgctaga 


gcttgaatat 


1740 


gaagggtttt 


ataagagggg 


attcttcgtt 


acgaagaaga 


ggtatgcagt 


aatagatgaa 


1800 


gaaggaaaag 


tcattactcg 


tggtttagag 


atagttagga 


gagattggag 


tgaaattgca 


1860 


aaagaaactc 


aagctagagt 


tttggagaca 


atactaaaac 


acggagatgt 


tgaagaagct 


1920 


gtgagaatag 


taaaagaagt 


aatacaaaag 


cttgccaatt 


atgaaattcc 


accagagaag 


1980 


ctcgcaatat 


atgagcagat 


aacaagacca 


ttacatgagt 


ataaggcgat 


aggtcctcac 


2040 


gtagctgttg 


caaagaaact 


agctgctaaa 


ggagttaaaa 


taaagccagg 


aatggtaatt 


2100 


ggatacatag 


tacttagagg 


cgatggtcca 


attagcaata 


gggcaattct 


agctgaggaa 


2160 


tacgatccca 


aaaagcacaa 


gtatgacgca 


gaatattaca 


tggagaacca 


ggttcttcca 


2220 


gcggtactta 


ggatattgga 


gggatttgga 


tacagaaagg 


aagacctcag 


ataccaaaag 


2280 


acaagacaag 


tcggcctaac 


ttcctggctt 


aacattaaaa 


aatcctag 




2328 



<210> 32 

<211> 2328 

<212> DNA 

<213> Pyrococcus furiosus 
<220> 

<221> misc_f eature 

<222> (423) . . (423) 

<223> N = C, G, A, or T 

<220> 

<221> misc_feature 

<222> (429) . . (429) 

<223> N = C, G, A, or T 

<220> 

<221> misc_f eature 

<222> (277) . . (279) 
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<223> NNN = GAA, GAG (ALL CODONS FOR GLUTAMIC ACID) 
<400> 32 

atgattttag atgtggatta cataactgaa gaaggaaaac ctgttattag gctattcaaa 60 

aaagagaacg gaaaatttaa gatagagcat gatagaactt ttagaccata catttacgct 12 0 

cttctcaggg atgattcaaa gattgaagaa gttaagaaaa taacggggga aaggcatgga 180 

aagattgtga gaattgttga tgtagagaag gttgagaaaa agtttctcgg caagcctatt 24 0 

accgtgtgga aactttattt ggaacatccc caagatnnnc ccactattag agaaaaagtt 300 

agagaacatc cagcagttgt ggacatcttc gaatacgata ttccatttgc aaagagatac 360 

ctcatcgaca aaggcctaat accaatggag ggggaagaag agctaaagat tcttgccttc 42 0 

gcnatagcna ccctctatca cgaaggagaa gagtttggaa aaggcccaat tataatgatt 480 

agttatgcag atgaaaatga agcaaaggtg attacttgga aaaacataga tcttccatac 54 0 

gttgaggttg tatcaagcga gagagagatg ataaagagat ttctcaggat tatcagggag 600 

aaggatcctg acattatagt tacttataat ggagactcat tcgcattccc atatttagcg 660 

aaaagggcag aaaaacttgg gattaaatta accattggaa gagatggaag cgagcccaag 72 0 

atgcagagaa taggcgatat gacggctgta gaagtcaagg gaagaataca tttcgacttg 780 

tatcatgtaa taacaaggac aataaatctc ccaacataca cactagaggc tgtatatgaa 84 0 

gcaatttttg gaaagccaaa ggagaaggta tacgccgacg agatagcaaa agcctgggaa 900 

agtggagaga accttgagag agttgccaaa tactcgatgg aagatgcaaa ggcaacttat 960 

gaactcggga aagaattcct tccaatggaa attcagcttt caagattagt tggacaacct 102 0 

ttatgggatg tttcaaggtc aagcacaggg aaccttgtag agtggttctt acttaggaaa 1080 

gcctacgaaa gaaacgaagt agctccaaac aagccaagtg aagaggagta tcaaagaagg 114 0 

ctcagggaga gctacacagg tggattcgtt aaagagccag aaaaggggtt gtgggaaaac 1200 

atagtatacc tagattttag agccctatat ccctcgatta taattaccca caatgtttct 1260 

cccgatactc taaatcttga gggatgcaag aactatgata tcgctcctca agtaggccac 1320 

aagttctgca aggacatccc tggttttata ccaagtctct tgggacattt gttagaggaa 13 8 0 

agacaaaaga ttaagacaaa aatgaaggaa actcaagatc ctatagaaaa aatactcctt 144 0 

gactatagac aaaaagcgat aaaactctta gcaaattctt tctacggata ttatggctat 1500 

gcaaaagcaa gatggtactg taaggagtgt gctgagagcg ttactgcctg gggaagaaag 1560 

tacatcgagt tagtatggaa ggagctcgaa gaaaagtttg gatttaaagt cctctacatt 162 0 
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gacactgatg 


gtctctatgc 


aactatccca 


ggaggagaaa 


gtgaggaaat 


aaagaaaaag 


1680 


gctctagaat 


ttgtaaaata 


cataaattca 


aagctccctg 


gactgctaga 


gcttgaatat 


1740 


gaagggtttt 


ataagagggg 


attcttcgtt 


acgaagaaga 


ggtatgcagt 


aatagatgaa 


1800 


gaaggaaaag 


tcattactcg 


tggtttagag 


atagttagga 


gagattggag 


tgaaattgca 


1860 


aaagaaactc 


aagctagagt 


tttggagaca 


atactaaaac 


acggagatgt 


tgaagaagct 


1920 


gtgagaatag 


taaaagaagt 


aatacaaaag 


cttgccaatt 


atgaaattcc 


accagagaag 


1980 


ctcgcaatat 


atgagcagat 


aacaagacca 


ttacatgagt 


ataaggcgat 


aggtcctcac 


2040 


gtagctgttg 


caaagaaact 


agctgctaaa 


ggagttaaaa 


taaagccagg 


aatggtaatt 


2100 


ggatacatag 


tacttagagg 


cgatggtcca 


attagcaata 


gggcaattct 


agctgaggaa 


2160 


tacgatccca 


aaaagcacaa 


gtatgacgca gaatattaca 


tggagaacca 


ggttcttcca 


2220 


gcggtactta 


ggatattgga 


gggatttgga 


tacagaaagg 


aagacctcag 


ataccaaaag 


2280 


acaagacaag 


tcggcctaac 


ttcctggctt 


aacattaaaa 


aatcctag 




2328 


<210> 33 
<211> 2325 
<212> DNA 

<213> Thermococcus kodakaraensis 









<220> 

<221> misc_f eature 
<222> (277) . . (279) 

<223> NNN = AG A, AGG, CGA, CGC, CGG, CGT (ALL POSSIBLE CODONS FOR ARGIN 
INE) 



<400> 33 



atgatcctcg 


acactgacta 


cataaccgag 


gatggaaagc 


ctgtcataag 


aattttcaag 


60 


aaggaaaacg 


gcgagtttaa 


gattgagtac 


gaccggactt 


ttgaacccta 


cttctacgcc 


120 


ctcctgaagg 


acgattctgc 


cattgaggaa 


gtcaagaaga 


taaccgccga 


gaggcacggg 


180 


acggttgtaa 


cggttaagcg 


ggttgaaaag 


gttcagaaga 


agttcctcgg 


gagaccagtt 


240 


gaggtctgga 


aactctactt 


tactcatccg 


caggacnnnc 


cagcgataag 


ggacaagata 


300 


cgagagcatc 


cagcagttat 


tgacatctac 


gagtacgaca 


tacccttcgc 


caagcgctac 


360 


ctcatagaca 


agggattagt 


gccaatggaa 


ggcgacgagg 


agctgaaaat 


gctcgccttc 


420 


gacattgaaa 


ctctctacca 


tgagggcgag 


gagttcgccg 


aggggccaat 


ccttatgata 


480 


agctacgccg 


acgaggaagg 


ggccagggtg 


ataacttgga 


agaacgtgga 


tctcccctac 


540 


gttgacgtcg 


tctcgacgga 


gagggagatg 


ataaagcgct 


tcctccgtgt 


tgtgaaggag 


600 


aaagacccgg 


acgttctcat 


aacctacaac 


ggcgacaact 


tcgacttcgc 


ctatctgaaa 


660 
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aagcgctgtg aaaagctcgg aataaacttc gccctcggaa gggatggaag cgagccgaag 720 
attcagagga tgggcgacag gtttgccgtc gaagtgaagg gacggataca cttcgatctc 780 
tatcctgtga taagacggac gataaacctg cccacataca cgcttgaggc cgtttatgaa 840 
gccgtcttcg gtcagccgaa ggagaaggtt tacgctgagg aaataaccac agcctgggaa 900 
accggcgaga accttgagag agtcgcccgc tactcgatgg aagatgcgaa ggtcacatac 960 

gagcttggga aggagttcct tccgatggag gcccagcttt ctcgcttaat cggccagtcc 102 0 

ctctgggacg tctcccgctc cagcactggc aacctcgttg agtggttcct cctcaggaag 1080 

gcctatgaga ggaatgagct ggccccgaac aagcccgatg aaaaggagct ggccagaaga 114 0 

cggcagagct atgaaggagg ctatgtaaaa gagcccgaga gagggttgtg ggagaacata 1200 

gtgtacctag attttagatc cctgtacccc tcaatcatca tcacccacaa cgtctcgccg 1260 

gatacgctca acagagaagg atgcaaggaa tatgacgttg ccccacaggt cggccaccgc 1320 

ttctgcaagg acttcccagg atttatcccg agcctgcttg gagacctcct agaggagagg 1380 

cagaagataa agaagaagat gaaggccacg attgacccga tcgagaggaa gctcctcgat 1440 

tacaggcaga gggccatcaa gatcctggca aacagctact acggttacta cggctatgca 1500 

agggcgcgct ggtactgcaa ggagtgtgca gagagcgtaa cggcctgggg aagggagtac 1560 

ataacgatga ccatcaagga gatagaggaa aagtacggct ttaaggtaat ctacagcgac 1620 

accgacggat tttttgccac aatacctgga gccgatgctg aaaccgtcaa aaagaaggct 1680 

atggagttcc tcaagtatat caacgccaaa cttccgggcg cgcttgagct cgagtacgag 1740 

ggcttctaca aacgcggctt cttcgtcacg aagaagaagt atgcggtgat agacgaggaa 1800 

ggcaagataa caacgcgcgg acttgagatt gtgaggcgtg actggagcga gatagcgaaa 18 60 

gagacgcagg cgagggttct tgaagctttg ctaaaggacg gtgacgtcga gaaggccgtg 1920 

aggatagtca aagaagttac cgaaaagctg agcaagtacg aggttccgcc ggagaagctg 1980 

gtgatccacg agcagataac gagggattta aaggactaca aggcaaccgg tccccacgtt 2040 

gccgttgcca agaggttggc cgcgagagga gtcaaaatac gccctggaac ggtgataagc 2100 

tacatcgtgc tcaagggctc tgggaggata ggcgacaggg cgataccgtt cgacgagttc 2160 

gacccgacga agcacaagta cgacgccgag tactacattg agaaccaggt tctcccagcc 2220 

gttgagagaa ttctgagagc cttcggttac cgcaaggaag acctgcgcta ccagaagacg 22 80 

agacaggttg gtttgagtgc ttggctgaag ccgaagggaa cttga 2325 
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<210> 34 
<211> 2325 
<212> DNA 

<213> Thermococcus kodakaraensis 
<220> 

<221> misc_f eature 
<222> (277) . . (279) 

<223> NNN = GAA, GAG (ALL CODONS FOR GLUTAMIC ACID) 
<400> 34 

atgatcctcg acactgacta cataaccgag gatggaaagc ctgtcataag aattttcaag 60 

aaggaaaacg gcgagtttaa gattgagtac gaccggactt ttgaacccta cttctacgcc 12 0 

ctcctgaagg acgattctgc cattgaggaa gtcaagaaga taaccgccga gaggcacggg 180 

acggttgtaa cggttaagcg ggttgaaaag gttcagaaga agttcctcgg gagaccagtt 24 0 

gaggtctgga aactctactt tactcatccg caggacnnnc cagcgataag ggacaagata 300 

cgagagcatc cagcagttat tgacatctac gagtacgaca tacccttcgc caagcgctac 360 

ctcatagaca agggattagt gccaatggaa ggcgacgagg agctgaaaat gctcgccttc 42 0 

gacattgaaa ctctctacca tgagggcgag gagttcgccg aggggccaat ccttatgata 48 0 

agctacgccg acgaggaagg ggccagggtg ataacttgga agaacgtgga tctcccctac 54 0 

gttgacgtcg tctcgacgga gagggagatg ataaagcgct tcctccgtgt tgtgaaggag 600 

aaagacccgg acgttctcat aacctacaac ggcgacaact tcgacttcgc ctatctgaaa 660 

aagcgctgtg aaaagctcgg aataaacttc gccctcggaa gggatggaag cgagccgaag 72 0 

attcagagga tgggcgacag gtttgccgtc gaagtgaagg gacggataca cttcgatctc 780 

tatcctgtga taagacggac gataaacctg cccacataca cgcttgaggc cgtttatgaa 84 0 

gccgtcttcg gtcagccgaa ggagaaggtt tacgctgagg aaataaccac agcctgggaa 900 

accggcgaga accttgagag agtcgcccgc tactcgatgg aagatgcgaa ggtcacatac 960 

gagcttggga aggagttcct tccgatggag gcccagcttt ctcgcttaat cggccagtcc 102 0 

ctctgggacg tctcccgctc cagcactggc aacctcgttg agtggttcct cctcaggaag 1080 

gcctatgaga ggaatgagct ggccccgaac aagcccgatg aaaaggagct ggccagaaga 114 0 

cggcagagct atgaaggagg ctatgtaaaa gagcccgaga gagggttgtg ggagaacata 1200 

gtgtacctag attttagatc cctgtacccc tcaatcatca tcacccacaa cgtctcgccg 1260 

gatacgctca acagagaagg atgcaaggaa tatgacgttg ccccacaggt cggccaccgc 1320 

ttctgcaagg acttcccagg atttatcccg agcctgcttg gagacctcct agaggagagg 1380 
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cagaagataa 


agaagaagat 


gaaggccacg 


attgacccga 


tcgagaggaa 


gctcctcgat 


1440 


tacaggcaga 


gggccatcaa 


gatcctggca 


aacagctact 


acggttacta 


cggctatgca 


1500 


agggcgcgct 


ggtactgcaa 


ggagtgtgca 


gagagcgtaa 


cggcctgggg 


aagggagtac 


1560 


ataacgatga 


ccatcaagga 


gatagaggaa 


aagtacggct 


ttaaggtaat 


ctacagcgac 


1620 


accgacggat 


tttttgccac 


aatacctgga 


gccgatgctg 


aaaccgtcaa 


aaagaaggct 


1680 


atggagttcc 


tcaagtatat 


caacgccaaa 


cttccgggcg 


cgcttgagct 


cgagtacgag 


1740 


ggcttctaca 


aacgcggctt 


cttcgtcacg 


aagaagaagt 


atgcggtgat 


agacgaggaa 


1800 


ggcaagataa 


caacgcgcgg 


acttgagatt 


gtgaggcgtg 


actggagcga 


gatagcgaaa 


1860 


gagacgcagg 


cgagggttct 


tgaagctttg 


ctaaaggacg 


gtgacgtcga 


gaaggccgtg 


1920 


aggatagtca 


aagaagttac 


cgaaaagctg 


agcaagtacg 


aggttccgcc 


ggagaagctg 


1980 


gtgatccacg 


agcagataac 


gagggattta 


aaggactaca 


aggcaaccgg 


tccccacgtt 


2040 


gccgttgcca 


agaggttggc 


cgcgagagga 


gtcaaaatac 


gccctggaac 


ggtgataagc 


2100 




u ct ay yyt lu 


*-yyy ^yy^ 1 - 4 * 


yy eg acaggg 




cy acy ag l. lc 




gacccgacga 


agcacaagta 


cgacgccgag 


tactacattg 


agaaccaggt 


tctcccagcc 


2220 


gttgagagaa 


ttctgagagc 


cttcggttac 


cgcaaggaag 


acctgcgcta 


ccagaagacg 


2280 


agacaggttg 


gtttgagtgc 


ttggctgaag 


ccgaagggaa 


cttga 




2325 



<210> 35 

<211> 2325 

<212> DNA 

<213> Thermococcus litoralis 
<220> 

<221> misc_f eature 

<222> (277) . . (279) 

<223> NNN = AG A, AGG, CGA, CGC, CGG, CGT (ALL POSSIBLE CODONS FOR ARGIN 
INE) 

<400> 35 

atgatactgg acactgatta cataacaaaa gatggcaagc ctataatccg aatttttaag 60 

aaagagaacg gggagtttaa aatagaactt gaccctcatt ttcagcccta tatatatgct 120 

cttctcaaag atgactccgc tattgaggag ataaaggcaa taaagggcga gagacatgga 180 

aaaactgtga gagtgctcga tgcagtgaaa gtcaggaaaa aatttttggg aagggaagtt 240 

gaagtctgga agctcatttt cgagcatccc caagacnnnc cagctatgcg gggcaaaata 300 

agggaacatc cagctgtggt tgacatttac gaatatgaca taccctttgc caagcgttat 360 

ctcatagaca agggcttgat tcccatggag ggagacgagg agcttaagct ccttgccttt 420 

20 



gatattgaaa cgttttatca tgagggagat gaatttggaa agggcgagat aataatgatt 480 

agttatgccg atgaagaaga ggccagagta atcacatgga aaaatatcga tttgccgtat 540 

gtcgatgttg tgtccaatga aagagaaatg ataaagcgtt ttgttcaagt tgttaaagaa 600 

aaagaccccg atgtgataat aacttacaat ggggacaatt ttgatttgcc gtatctcata 660 

aaacgggcag aaaagctggg agttcggctt gtcttaggaa gggacaaaga acatcccgaa 72 0 

cccaagattc agaggatggg tgatagtttt gctgtggaaa tcaagggtag aatccacttt 780 

gatcttttcc cagttgtgcg aaggacgata aacctcccaa cgtatacgct tgaggcagtt 840 

tatgaagcag ttttaggaaa aaccaaaagc aaattaggag cagaggaaat tgccgctata 900 

tgggaaacag aagaaagcat gaaaaaacta gcccagtact caatggaaga tgctagggca 960 

acgtatgagc tcgggaagga attcttcccc atggaagctg agctggcaaa gctgataggt 102 0 

caaagtgtat gggacgtctc gagatcaagc accggcaacc tcgtggagtg gtatctttta 1080 

agggtggcat acgcgaggaa tgaacttgca ccgaacaaac ctgatgagga agagtataaa 1140 

cggcgcttaa gaacaactta cctgggagga tatgtaaaag agccagaaaa aggtttgtgg 12 00 

gaaaatatca tttatttgga tttccgcagt ctgtaccctt caataatagt tactcacaac 1260 

gtatccccag atacccttga aaaagagggc tgtaagaatt acgatgttgc tccgatagta 1320 

ggatataggt tctgcaagga ctttccgggc tttattccct ccatactcgg ggacttaatt 1380 

gcaatgaggc aagatataaa gaagaaaatg aaatccacaa ttgacccgat cgaaaagaaa 144 0 

atgctcgatt ataggcaaag ggctattaaa ttgcttgcaa acagctatta cggctatatg 1500 

gggtatccta aggcaagatg gtactcgaag gaatgtgctg aaagcgttac cgcatggggg 1560 

agacactaca tagagatgac gataagagaa atagaggaaa agttcggctt taaggttctt 1620 

tatgcggaca ctgacggctt ttatgccaca atacccgggg aaaagcctga actcattaaa 1680 

aagaaagcca aggaattcct aaactacata aactccaaac ttccaggtct gcttgagctt 1740 

gagtatgagg gcttttactt gagaggattc tttgttacaa aaaagcgcta tgcagtcata 1800 

gatgaagagg gcaggataac aacaaggggc ttggaagtag taaggagaga ttggagtgag 1860 

atagctaagg agactcaggc aaaggtttta gaggctatac ttaaagaggg aagtgttgaa 1920 

aaagctgtag aagttgttag agatgttgta gagaaaatag caaaatacag ggttccactt 1980 

gaaaagcttg ttatccatga gcagattacc agggatttaa aggactacaa agccattggc 2040 

cctcatgtcg cgatagcaaa aagacttgcc gcaagaggga taaaagtgaa accgggcaca 2100 
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ataataagct atatcgttct caaagggagc ggaaagataa gcgatagggt aattttactt 2160 

acagaatacg atcctagaaa acacaagtac gatccggact actacataga aaaccaagtt 2220 

ttgccggcag tacttaggat actcgaagcg tttggataca gaaaggagga tttaaggtat 2280 

caaagctcaa aacaaaccgg cttagatgca tggctcaaga ggtag 2 325 

<210> 36 
<211> 2325 
<212> DNA 

<213> Thermococcus litoralis 
<220> 

<221> misc_f eature 
<222> (277) . . (279) 

<223> NNN = GAA, GAG (ALL CODONS FOR GLUTAMIC ACID) 
<400> 36 

atgatactgg acactgatta cataacaaaa gatggcaagc ctataatccg aatttttaag 60 

aaagagaacg gggagtttaa aatagaactt gaccctcatt ttcagcccta tatatatgct 120 

cttctcaaag atgactccgc tattgaggag ataaaggcaa taaagggcga gagacatgga 180 

aaaactgtga gagtgctcga tgcagtgaaa gtcaggaaaa aatttttggg aagggaagtt 24 0 

gaagtctgga agctcatttt cgagcatccc caagacnnnc cagctatgcg gggcaaaata 3 00 

agggaacatc cagctgtggt tgacatttac gaatatgaca taccctttgc caagcgttat 360 

ctcatagaca agggcttgat tcccatggag ggagacgagg agcttaagct ccttgccttt 420 

gatattgaaa cgttttatca tgagggagat gaatttggaa agggcgagat aataatgatt 4 80 

agttatgccg atgaagaaga ggccagagta atcacatgga aaaatatcga tttgccgtat 540 

gtcgatgttg tgtccaatga aagagaaatg ataaagcgtt ttgttcaagt tgttaaagaa 600 

aaagaccccg atgtgataat aacttacaat ggggacaatt ttgatttgcc gtatctcata 660 

aaacgggcag aaaagctggg agttcggctt gtcttaggaa gggacaaaga acatcccgaa 720 

cccaagattc agaggatggg tgatagtttt gctgtggaaa tcaagggtag aatccacttt 780 

gatcttttcc cagttgtgcg aaggacgata aacctcccaa cgtatacgct tgaggcagtt 840 

tatgaagcag ttttaggaaa aaccaaaagc aaattaggag cagaggaaat tgccgctata 900 

tgggaaacag aagaaagcat gaaaaaacta gcccagtact caatggaaga tgctagggca 960 

acgtatgagc tcgggaagga attcttcccc atggaagctg agctggcaaa gctgataggt 1020 

caaagtgtat gggacgtctc gagatcaagc accggcaacc tcgtggagtg gtatctttta 1080 

agggtggcat acgcgaggaa tgaacttgca ccgaacaaac ctgatgagga agagtataaa 1140 
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cggcgcttaa gaacaactta cctgggagga tatgtaaaag agccagaaaa aggtttgtgg 1200 

gaaaatatca tttatttgga tttccgcagt ctgtaccctt caataatagt tactcacaac 1260 

gtatccccag atacccttga aaaagagggc tgtaagaatt acgatgttgc tccgatagta 1320 

ggatataggt tctgcaagga ctttccgggc tttattccct ccatactcgg ggacttaatt 1380 

gcaatgaggc aagatataaa gaagaaaatg aaatccacaa ttgacccgat cgaaaagaaa 144 0 

atgctcgatt ataggcaaag ggctattaaa ttgcttgcaa acagctatta cggctatatg 1500 

gggtatccta aggcaagatg gtactcgaag gaatgtgctg aaagcgttac cgcatggggg 1560 

agacactaca tagagatgac gataagagaa atagaggaaa agttcggctt taaggttctt 162 0 

tatgcggaca ctgacggctt ttatgccaca atacccgggg aaaagcctga actcattaaa 1680 

aagaaagcca aggaattcct aaactacata aactccaaac ttccaggtct gcttgagctt 1740 

gagtatgagg gcttttactt gagaggattc tttgttacaa aaaagcgcta tgcagtcata 1800 

gatgaagagg gcaggataac aacaaggggc ttggaagtag taaggagaga ttggagtgag 1860 

atagctaagg agactcaggc aaaggtttta gaggctatac ttaaagaggg aagtgttgaa 192 0 

aaagctgtag aagttgttag agatgttgta gagaaaatag caaaatacag ggttccactt 1980 

gaaaagcttg ttatccatga gcagattacc agggatttaa aggactacaa agccattggc 2 04 0 

cctcatgtcg cgatagcaaa aagacttgcc gcaagaggga taaaagtgaa accgggcaca 2100 

ataataagct atatcgttct caaagggagc ggaaagataa gcgatagggt aattttactt 2160 

acagaatacg atcctagaaa acacaagtac gatccggact actacataga aaaccaagtt 2220 

ttgccggcag tacttaggat actcgaagcg tttggataca gaaaggagga tttaaggtat 2280 

caaagctcaa aacaaaccgg cttagatgca tggctcaaga ggtag 2325 

<210> 37 
<211> 2328 
<212> DNA 

<213> Pyrococcus GB-D 
<220> 

<221> misc_feature 
<222> (277) . . (279) 

<223> NNN = AGA, AGG, CGA, CGC, CGG, CGT (ALL POSSIBLE CODONS FOR ARGIN 
INE) 

<400> 37 

atgatacttg acgctgacta catcaccgag gatgggaagc cgattataag gattttcaag 60 

aaagaaaacg gcgagtttaa ggttgagtac gacagaaact ttagacctta catttacgct 120 

ctcctcaaag atgactcgca gattgatgag gttaggaaga taaccgccga gaggcatggg 180 
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aagatagtga 


gaattataga 


tgccgaaaag 


gtaaggaaga 


agttcctggg 


gaggccgatt 


240 


gaggtatgga 


ggctgtactt 


tgaacaccct 


caggacnnnc 


ccgcaataag 


ggataagata 


300 


agagagcatt 


ccgcagttat 


tgacatcttt 


gagtacgaca 


ttccgttcgc 


gaagaggtac 


360 


ctaatagaca 


aaggcctaat 


tccaatggaa 


ggcgatgaag 


agctcaagtt 


gctcgcattt 


420 


gacatagaaa 


ccctctatca 


cgaaggggag 


gagttcgcga 


aggggcccat 


tataatgata 


480 


agctatgctg 


atgaggaaga 


agccaaagtc 


ataacgtgga 


aaaagatcga 


tctcccgtac 


540 


gtcgaggtag 


tttccagcga 


gagggagatg 


ataaagcggt 


tcctcaaggt 


gataagggag 


600 


aaagatcccg 


atgttataat 


tacctacaac 


ggcgattctt 


tcgaccttcc 


ctatctagtt 


660 


aagagggccg 


aaaagctcgg 


gataaagcta 


cccctgggaa 


gggacggtag 


tgagccaaag 


720 


atgcagaggc 


ttggggatat 


gacagcggtg 


gagataaagg 


gaaggataca 


ctttgacctc 


780 


taccacgtga 


ttaggagaac 


gataaacctc 


ccaacataca 


ccctcgaggc 


agtttatgag 


840 


gcaatcttcg 


gaaagccaaa 


ggagaaagtt 


tacgctcacg 


agatagctga 


ggcctgggag 


900 


actggaaagg 


gactggagag 


agttgcaaag 


tattcaatgg 


aggatgcaaa 


ggtaacgtac 


960 


gagctcggta 


gggagttctt 


cccaatggag 


gcccagcttt 


caaggttagt 


cggccagccc 


1020 


ctgtgggatg 


tttctaggtc 


ttcaactggc 


aacttggtgg 


agtggtacct 


cctcaggaag 


1080 


gcctacgaga 


ggaatgaatt 


ggctccaaac 


aagccggatg 


agagggagta 


cgagagaagg 


1140 


ctaagggaga 


gctacgctgg 


gggatacgtt 


aaggagccgg 


agaaagggct 


ctgggagggg 


1200 


ttagtttccc 


tagatttcag 


gagcctgtac 


ccctcgataa 


taatcaccca 


taacgtctca 


1260 


ccggatacgc 


tgaacaggga 


agggtgtagg 


gaatacgatg 


tcgccccaga 


ggttgggcac 


1320 


aagttctgca 


aggacttccc 


ggggtttatc 


cccagcctgc 


tcaagaggtt 


attggatgaa 


1380 


aggcaagaaa 


taaaaaggaa 


gatgaaagct 


tctaaagacc 


caatcgagaa 


gaagatgctt 


1440 


gattacaggc 


aacgggcaat 


caaaatcctg 


gcaaacagct 


attatgggta 


ttatgggtac 


1500 


gcaaaagccc 


gttggtactg 


taaggagtgc 


gcagagagcg 


ttacggcctg 


ggggagggaa 


1560 


tatatagagt 


tcgtaaggaa 


ggaactggag 


gaaaagttcg 


ggttcaaagt 


cttatacata 


1620 


gacacagatg 


gactctacgc 


cacaattcct 


ggggcaaaac 


ccgaggagat 


aaagaagaaa 


1680 


gccctagagt 


tcgtagatta 


tataaacgcc 


aagctcccag 


ggctgttgga 


gcttgagtac 


1740 


gagggcttct 


acgtgagagg 


gttcttcgtg 


acgaagaaga 


agtatgcgtt 


gatagatgag 


1800 


gaagggaaga 


taatcactag 


ggggcttgaa 


atagtcagga 


gggactggag 


cgaaatagcc 


1860 



24 



aaagaaaccc aagcaaaagt cctagaggct atcctaaagc atggcaacgt tgaggaggca 192 0 

gtaaagatag ttaaggaggt aactgaaaag ctgagcaagt acgaaatacc tccagaaaag 1980 

ctagttattt acgagcagat cacgaggccc cttcacgagt acaaggctat aggtccgcac 2 04 0 

gttgccgtgg caaaaaggtt agccgctaga ggagtaaagg tgaggcctgg catggtgata 2100 

gggtacatag tgctgagggg agacgggcca ataagcaaga gggctatcct tgcagaggag 2160 

ttcgatctca ggaagcataa gtatgacgct gagtattaca tagaaaatca ggttttacct 2220 

gccgttctta gaatattaga ggcctttggg tacaggaaag aagacctcag gtggcagaag 2280 

actaaacaga caggtcttac ggcatggctt aacatcaaga agaagtaa 232 8 

<210> 38 

<211> 2328 

<212> DNA 

<213> Pyrococcus GB-D 
<220> 

<221> misc_f eature 

<222> (277) . . (279) 

<223> NNN = GAA, GAG (ALL CODONS FOR GLUTAMIC ACID) 

<400> 38 



atgatacttg 


acgctgacta 


catcaccgag 


gatgggaagc 


cgattataag 


gattttcaag 


60 


aaagaaaacg 


gcgagtttaa 


ggttgagtac 


gacagaaact 


ttagacctta 


catttacgct 


120 


ctcctcaaag 


atgactcgca 


gattgatgag 


gttaggaaga 


taaccgccga 


gaggcatggg 


180 


aagatagtga 


gaattataga 


tgccgaaaag 


gtaaggaaga 


agttcctggg 


gaggccgatt 


240 


gaggtatgga 


ggctgtactt 


tgaacaccct 


caggacnnnc 


ccgcaataag 


ggataagata 


300 


agagagcatt 


ccgcagttat 


tgacatcttt 


gagtacgaca 


ttccgttcgc 


gaagaggtac 


360 


ctaatagaca 


aaggcctaat 


tccaatggaa 


ggcgatgaag 


agctcaagtt 


gctcgcattt 


420 


gacatagaaa 


ccctctatca 


cgaaggggag 


gagttcgcga 


aggggcccat 


tataatgata 


480 


agctatgctg 


atgaggaaga 


agccaaagtc 


ataacgtgga 


aaaagatcga 


tctcccgtac 


540 


gtcgaggtag 


tttccagcga 


gagggagatg 


ataaagcggt 


tcctcaaggt 


gataagggag 


600 


aaagatcccg 


atgttataat 


tacctacaac 


ggcgattctt 


tcgaccttcc 


ctatctagtt 


660 


aagagggccg 


aaaagctcgg 


gataaagcta 


cccctgggaa 


gggacggtag 


tgagccaaag 


720 


atgcagaggc 


ttggggatat 


gacagcggtg 


gagataaagg 


gaaggataca 


ctttgacctc 


780 


taccacgtga 


ttaggagaac 


gataaacctc 


ccaacataca 


ccctcgaggc 


agtttatgag 


840 


gcaatcttcg 


gaaagccaaa 


ggagaaagtt 


tacgctcacg 


agatagctga 


ggcctgggag 


900 
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actggaaagg gactggagag agttgcaaag tattcaatgg aggatgcaaa ggtaacgtac 960 

gagctcggta gggagttctt cccaatggag gcccagcttt caaggttagt cggccagccc 102 0 

ctgtgggatg tttctaggtc ttcaactggc aacttggtgg agtggtacct cctcaggaag 1080 

gcctacgaga ggaatgaatt ggctccaaac aagccggatg agagggagta cgagagaagg 114 0 

ctaagggaga gctacgctgg gggatacgtt aaggagccgg agaaagggct ctgggagggg 1200 

ttagtttccc tagatttcag gagcctgtac ccctcgataa taatcaccca taacgtctca 1260 

ccggatacgc tgaacaggga agggtgtagg gaatacgatg tcgccccaga ggttgggcac 132 0 

aagttctgca aggacttccc ggggtttatc cccagcctgc tcaagaggtt attggatgaa 1380 

aggcaagaaa taaaaaggaa gatgaaagct tctaaagacc caatcgagaa gaagatgctt 144 0 

gattacaggc aacgggcaat caaaatcctg gcaaacagct attatgggta ttatgggtac 1500 

gcaaaagccc gttggtactg taaggagtgc gcagagagcg ttacggcctg ggggagggaa 1560 

tatatagagt tcgtaaggaa ggaactggag gaaaagttcg ggttcaaagt cttatacata 1620 

gacacagatg gactctacgc cacaattcct ggggcaaaac ccgaggagat aaagaagaaa 1680 

gccctagagt tcgtagatta tataaacgcc aagctcccag ggctgttgga gcttgagtac 174 0 

gagggcttct acgtgagagg gttcttcgtg acgaagaaga agtatgcgtt gatagatgag 1800 

gaagggaaga taatcactag ggggcttgaa atagtcagga gggactggag cgaaatagcc 1860 

aaagaaaccc aagcaaaagt cctagaggct atcctaaagc atggcaacgt tgaggaggca 192 0 

gtaaagatag ttaaggaggt aactgaaaag ctgagcaagt acgaaatacc tccagaaaag' 1980 

ctagttattt acgagcagat cacgaggccc cttcacgagt acaaggctat aggtccgcac 2 04 0 

gttgccgtgg caaaaaggtt agccgctaga ggagtaaagg tgaggcctgg catggtgata 2100 

gggtacatag tgctgagggg agacgggcca ataagcaaga gggctatcct tgcagaggag 2160 

ttcgatctca ggaagcataa gtatgacgct gagtattaca tagaaaatca ggttttacct 2220 

gccgttctta gaatattaga ggcctttggg tacaggaaag aagacctcag gtggcagaag 2280 

actaaacaga caggtcttac ggcatggctt aacatcaaga agaagtaa 2328 

<210> 39 
<211> 2331 
<212> DNA 

<213> Thermococcus sp. 
<220> 

<22l> misc_f eature 
<222> (277) . . (279) 

<223> NNN = AG A, AGG, CGA, CGC, CGG, CGT (ALL POSSIBLE CODONS FOR ARGIN 
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INE) 
<400> 39 

atgatccttg acgttgatta catcaccgag aatggaaagc ccgtcatcag ggtcttcaag 60 

aaggagaacg gcgagttcag gattgaatac gaccgcgagt tcgagcccta cttctacgcg 12 0 

ctcctcaggg acgactctgc catcgaagaa atcaaaaaga taaccgcgga gaggcacggc 180 

agggtcgtta aggttaagcg cgcggagaag gtgaagaaaa agttcctcgg caggtctgtg 24 0 

gaggtctggg tcctctactt cacgcacccg caggacnnnc cggcaatccg cgacaaaata 300 

aggaagcacc ccgcggtcat cgacatctac gagtacgaca tacccttcgc caagcgctac 360 

ctcatagaca agggcctaat cccgatggaa ggtgaggaag agcttaaact catgtccttc 420 

gacatcgaga cgctctacca cgagggagaa gagtttggaa ccgggccgat tctgatgata 480 

agctacgccg atgaaagcga ggcgcgcgtg ataacctgga agaagatcga ccttccttac 54 0 

gttgaggttg tctccaccga gaaggagatg attaagcgct tcttgagggt cgttaaggag 600 

aaggacccgg acgtgctgat aacatacaac ggcgacaact tcgacttcgc ctacctgaaa 660 

aagcgctgtg agaagcttgg cgtgagcttt accctcggga gggacgggag cgagccgaag 72 0 

atacagcgca tgggggacag gtttgcggtc gaggtgaagg gcagggtaca cttcgacctt 780 

tatccagtca taaggcgcac cataaacctc ccgacctaca cccttgaggc tgtatacgag 84 0 

gcggttttcg gcaagcccaa ggagaaggtc tacgccgagg agatagccac cgcctgggag 900 

accggcgagg ggcttgagag ggtcgcgcgc tactcgatgg aggacgcgag ggttacctac 960 

gagcttggca gggagttctt cccgatggag gcccagcttt ccaggctcat cggccaaggc 1020 

ctctgggacg tttcccgctc cagcaccggc aacctcgtcg agtggttcct cctaaggaag 1080 

gcctacgaga ggaacgaact cgctcccaac aagcccgacg agagggagct ggcgaggaga 114 0 

a 99gggggct acgccggtgg ctacgtcaag gagccggagc ggggactgtg ggacaatatc 12 0 0 

gtgtatctag actttcgtag tctctaccct tcaatcataa tcacccacaa cgtctcgcca 1260 

gatacgctca accgcgaggg gtgtaggagc tacgacgttg cccccgaggt cggtcacaag 1320 

ttctgcaagg acttccccgg cttcattccg agcctgctcg gaaacctgct ggaggaaagg 1380 

cagaagataa agaggaagat gaaggcaact ctcgacccgc tggagaagaa tctcctcgat 144 0 

tacaggcaac gcgccatcaa gattctcgcc aacagctact acggctacta cggctatgcc 1500 

agggcaagat ggtactgcag ggagtgcgcc gagagcgtta cggcatgggg aagggagtac 1560 

atcgaaatgg tcatcagaga gcttgaggaa aagttcggtt ttaaagtcct ctatgcagac 162 0 
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acagacggtc 


tccatgccac 


cattcctgga 


gcggacgctg 


aaacagtcaa 


gaaaaaggca 


1680 


atggagttct 


taaactatat 


caatcccaaa 


ctgcccggcc 


ttctcgaact 


cgaatacgag 


1740 


ggcttctacg 


tcaggggctt 


cttcgtcacg 


aagaaaaagt 


acgcggtcat 


cgacgaggag 


1800 


ggcaagataa 


ccacgcgcgg 


gcttgagata 


gtcaggcgcg 


actggagcga 


gatagcgaag 


1860 


gagacgcagg 


cgagggtttt 


ggaggcgata 


ctcaggcacg 


gtgacgttga 


agaggccgtc 


1920 


agaattgtca 


gggaagtcac 


cgaaaagctg 


agcaagtacg 


aggttccgcc 


ggagaagctg 


1980 


gttatccacg 


agcagataac 


gcgcgagctc 


aaggactaca 


aggccaccgg 


cccgcacgta 


2040 


gccatagcga 


agcgtttggc 


cgccagaggt 


gttaaaatcc 


ggcccggaac 


tgtgataagc 


2100 


tacatcgttc 


tgaagggctc 


cggaaggata 


ggcgacaggg 


cgattccctt 


cgacgagttc 


2160 


gacccgacga 


agcacaagta 


cgatgcggac 


tactacatcg 


agaaccaggt 


tctgccggca 


2220 


gttgagagaa 


tcctcagggc 


cttcggctac 


cgcaaggaag 


acctgcgcta 


ccagaagacg 


2280 


aggcaggtcg 


ggcttggcgc 


gtggctgaag 


ccgaagggga 


agaagaagtg 


a 


2331 


<210> 40 
<211> 2331 
<212> DNA 

<213> Thermococcus sp. 










<220> 

<221> misc_f eature 
<222> (277) . . (279) 
<223> NNN = GAA, GAG 


(ALL CODONS FOR GLUTAMIC ACID) 






<400> 40 
atgatccttg 


acgttgatta 


catcaccgag 


aatggaaagc 


ccgtcatcag 


ggtcttcaag 


60 


aaggagaacg 


gcgagttcag 


gattgaatac 


gaccgcgagt 


tcgagcccta 


cttctacgcg 


120 


ctcctcaggg 


acgactctgc 


catcgaagaa 


atcaaaaaga 


taaccgcgga 


gaggcacggc 


180 


agggtcgtta 


aggttaagcg 


cgcggagaag 


gtgaagaaaa 


agttcctcgg 


caggtctgtg 


240 


gaggtctggg 


tcctctactt 


cacgcacccg 


caggacnnnc 


cggcaatccg 


cgacaaaata 


300 


aggaagcacc 


ccgcggtcat 


cgacatctac 


gagtacgaca 


tacccttcgc 


caagcgctac 


360 


ctcatagaca 


agggcctaat 


cccgatggaa 


ggtgaggaag 


agcttaaact 


catgtccttc 


420 


gacatcgaga 


cgctctacca 


cgagggagaa 


gagtttggaa 


ccgggccgat 


f~% f— f-t 3 ^ fm 3 t- 3 

tycttydCa 


a q n 


agctacgccg 


atgaaagcga 


ggcgcgcgtg 


ataacctgga 


agaagatcga 


ccttccttac 


540 


gttgaggttg 


tctccaccga 


gaaggagatg 


attaagcgct 


tcttgagggt 


cgttaaggag 


600 


aaggacccgg 


acgtgctgat 


aacatacaac 


ggcgacaact 


tcgacttcgc 


ctacctgaaa 


660 



aagcgctgtg agaagcttgg cgtgagcttt accctcggga gggacgggag cgagccgaag 72 0 

atacagcgca tgggggacag gtttgcggtc gaggtgaagg gcagggtaca cttcgacctt 780 

tatccagtca taaggcgcac cataaacctc ccgacctaca cccttgaggc tgtatacgag 84 0 

gcggttttcg gcaagcccaa ggagaaggtc tacgccgagg agatagccac cgcctgggag 900 

accggcgagg ggcttgagag ggtcgcgcgc tactcgatgg aggacgcgag ggttacctac 960 

gagcttggca gggagttctt cccgatggag gcccagcttt ccaggctcat cggccaaggc 102 0 

ctctgggacg tttcccgctc cagcaccggc aacctcgtcg agtggttcct cctaaggaag 1080 

gcctacgaga ggaacgaact cgctcccaac aagcccgacg agagggagct ggcgaggaga 114 0 

agggggggct acgccggtgg ctacgtcaag gagccggagc ggggactgtg ggacaatatc 12 00 

gtgtatctag actttcgtag tctctaccct tcaatcataa tcacccacaa cgtctcgcca 1260 

gatacgctca accgcgaggg gtgtaggagc tacgacgttg cccccgaggt cggtcacaag 1320 

ttctgcaagg acttccccgg cttcattccg agcctgctcg gaaacctgct ggaggaaagg 13 80 

cagaagataa agaggaagat gaaggcaact ctcgacccgc tggagaagaa tctcctcgat 1440 

tacaggcaac gcgccatcaa gattctcgcc aacagctact acggctacta cggctatgcc 1500 

agggcaagat ggtactgcag ggagtgcgcc gagagcgtta cggcatgggg aagggagtac 1560 

atcgaaatgg tcatcagaga gcttgaggaa aagttcggtt ttaaagtcct ctatgcagac 162 0 

acagacggtc tccatgccac cattcctgga gcggacgctg aaacagtcaa gaaaaaggca 168 0 

atggagttct taaactatat caatcccaaa ctgcccggcc ttctcgaact cgaatacgag 1740 

ggcttctacg tcaggggctt cttcgtcacg aagaaaaagt acgcggtcat cgacgaggag 1800 

ggcaagataa ccacgcgcgg gcttgagata gtcaggcgcg actggagcga gatagcgaag 1860 

gagacgcagg cgagggtttt ggaggcgata ctcaggcacg gtgacgttga agaggccgtc 1920 

agaattgtca gggaagtcac cgaaaagctg agcaagtacg aggttccgcc ggagaagctg 1980 

gttatccacg agcagataac gcgcgagctc aaggactaca aggccaccgg cccgcacgta 2 04 0 

gccatagcga agcgtttggc cgccagaggt gttaaaatcc ggcccggaac tgtgataagc 2100 

tacatcgttc tgaagggctc cggaaggata ggcgacaggg cgattccctt cgacgagttc 2160 

gacccgacga agcacaagta cgatgcggac tactacatcg agaaccaggt tctgccggca 2220 

gttgagagaa tcctcagggc cttcggctac cgcaaggaag acctgcgcta ccagaagacg 22 80 

aggcaggtcg ggcttggcgc gtggctgaag ccgaagggga agaagaagtg a 2331 
<210> 41 
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<211> 775 
<212> PRT 

<213> Pyrococcus furiosus 



<400> 41 

Met lie Leu Asp 
1 

Arg Leu Phe Lys 

20 

Thr Phe Arg Pro 
35 

Glu Glu Val Lys 
50 

He Val Asp Val 
65 

Thr Val Trp Lys 



Arg Glu Lys Val 

100 

Asp He Pro Phe 
115 

Met Glu Gly Glu 
130 

Leu Tyr His Glu 
145 

Ser Tyr Ala Asp 



Asp Leu Pro Tyr 

180 

Arg Phe Leu Arg 
195 

Tyr Asn Gly Asp 
210 

Lys Leu Gly He 
225 

Met Gin Arg He 



His Phe Asp Leu 

260 



Val Asp Tyr He 
5 

Lys Glu Asn Gly 



Tyr lie Tyr Ala 

40 

Lys He Thr Gly 
55 

Glu Lys Val Glu 
70 

Leu Tyr Leu Glu 
85 

Arg Glu His Pro 



Ala Lys Arg Tyr 

120 

Glu Glu Leu Lys 
135 

Gly Glu Glu Phe 
150 

Glu Asn Glu Ala 
165 

Val Glu Val Val 



He He Arg Glu 

200 

Ser Phe Asp Phe 
215 

Lys Leu Thr He 
230 

Gly Asp Met Thr 
245 

Tyr His Val He 



Thr Glu Glu Gly 
10 

Lys Phe Lys He 
25 

Leu Leu Arg Asp 



Glu Arg His Gly 

60 

Lys Lys Phe Leu 
75 

His Pro Gin Asp 
90 

Ala Val Val Asp 
105 

Leu He Asp Lys 



He Leu Ala Phe 

140 

Gly Lys Gly Pro 
155 

Lys Val He Thr 
170 

Ser Ser Glu Arg 
185 

Lys Asp Pro Asp 



Pro Tyr Leu Ala 

220 

Gly Arg Asp Gly 
235 

Ala Val Glu Val 
250 

Thr Arg Thr He 
265 



Lys Pro Val He 
15 

Glu His Asp Arg 
30 

Asp Ser Lys He 
45 

Lys He Val Arg 



Gly Lys Pro He 

80 

Arg Pro Thr He 
95 

He Phe Glu Tyr 
110 

Gly Leu He Pro 
125 

Asp He Glu Thr 



He He Met He 

160 

Trp Lys Asn He 
175 

Glu Met He Lys 
190 

He He Val Thr 
205 

Lys Arg Ala Glu 



Ser Glu Pro Lys 

240 

Lys Gly Arg He 
255 

Asn Leu Pro Thr 
270 
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Tyr Thr Leu Glu Ala Val Tyr Glu Ala lie Phe Gly Lys Pro Lys Glu 
275 280 285 



Lys Val Tyr Ala Asp Glu lie Ala Lys Ala Trp Glu Ser Gly Glu Asn 
290 295 300 

Leu Glu Arg Val Ala Lys Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu lie Gin Leu Ser Arg Leu 

325 330 335 

Val Gly Gin Pro Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Val Ala 
355 360 365 

Pro Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Thr Gly Gly Phe Val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn 
385 390 395 400 

lie Val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro Ser lie lie lie Thr 

405 410 415 

His Asn Val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr 

420 425 430 

Asp lie Ala Pro Gin Val Gly His Lys Phe Cys Lys Asp lie Pro Gly 
435 440 445 

Phe lie Pro Ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys lie 
450 455 460 

Lys Thr Lys Met Lys Glu Thr Gin Asp Pro lie Glu Lys lie Leu Leu 
465 470 475 480 

Asp Tyr Arg Gin Lys Ala lie Lys Leu Leu Ala Asn Ser Phe Tyr Gly 

485 490 495 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu 

500 505 510 

Ser Val Thr Ala Trp Gly Arg Lys Tyr lie Glu Leu Val Trp Lys Glu 
515 520 525 

Leu Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr lie Asp Thr Asp Gly 
530 535 540 

Leu Tyr Ala Thr He Pro Gly Gly Glu Ser Glu Glu He Lys Lys Lys 
545 550 555 560 



Ala Leu Glu Phe Val Lys Tyr He Asn Ser Lys Leu Pro Gly Leu Leu 

565 570 575 
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Glu Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys 

580 585 590 



Lys Arg Tyr Ala Val lie Asp Glu Glu Gly Lys Val lie Thr Arg Gly 
595 600 605 

Leu Glu lie Val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin 
610 615 620 

Ala Arg Val Leu Glu Thr lie Leu Lys His Gly Asp Val Glu Glu Ala 
625 630 635 640 

Val Arg lie Val Lys Glu Val lie Gin Lys Leu Ala Asn Tyr Glu lie 

645 650 655 

Pro Pro Glu Lys Leu Ala lie Tyr Glu Gin lie Thr Arg Pro Leu His 

660 665 670 

Glu Tyr Lys Ala He Gly Pro His Val Ala Val Ala Lys Lys Leu Ala 
675 680 685 

Ala Lys Gly Val Lys He Lys Pro Gly Met Val He Gly Tyr He Val 
690 695 700 

Leu Arg Gly Asp Gly Pro He Ser Asn Arg Ala He Leu Ala Glu Glu 
705 710 715 720 

Tyr Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn 

725 730 735 

Gin Val Leu Pro Ala Val Leu Arg He Leu Glu Gly Phe Gly Tyr Arg 

740 745 750 

Lys Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Thr Ser 
755 760 765 

Trp Leu Asn He Lys Lys Ser 
770 775 

<210> 42 
<211> 775 
<212> PRT 

<213> Pyrococcus furiosus 
<400> 42 

Met He Leu Asp Val Asp Tyr He Thr Glu Glu Gly Lys Pro Val He 
15 10 15 

Arg Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys He Glu His Asp Arg 

20 25 30 

Thr Phe Arg Pro Tyr lie Tyr Ala Leu Leu Arg Asp Asp Ser Lys He 
35 40 45 

Glu Glu Val Lys Lys He Thr Gly Glu Arg His Gly Lys He Val Arg 
50 55 60 
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He Val Asp Val 
65 

Thr Val Trp Lys 



Arg Glu Lys Val 

100 

Asp He Pro Phe 
115 

Met Glu Gly Glu 
130 

Leu Tyr His Glu 
145 

Ser Tyr Ala Asp 



Asp Leu Pro Tyr 

180 

Arg Phe Leu Arg 
195 

Tyr Asn Gly Asp 
210 

Lys Leu Gly He 
225 

Met Gin Arg He 



His Phe Asp Leu 

260 

Tyr Thr Leu Glu 
275 

Lys Val Tyr Ala 
290 

Leu Glu Arg Val 
305 

Glu Leu Gly Lys 



Glu Lys Val Glu 
70 

Leu Tyr Leu Glu 
85 

Arg Glu His Pro 



Ala Lys Arg Tyr 

120 

Glu Glu Leu Lys 
135 

Gly Glu Glu Phe 
150 

Glu Asn Glu Ala 
165 

Val Glu Val Val 



He He Arg Glu 

200 

Ser Phe Asp Phe 
215 

Lys Leu Thr He 
230 

Gly Asp Met Thr 
245 

Tyr His Val He 



Ala Val Tyr Glu 

280 

Asp Glu He Ala 
295 

Ala Lys Tyr Ser 
310 

Glu Phe Leu Pro 
325 



Lys Lys Phe Leu 
75 

His Pro Gin Asp 
90 

Ala Val Val Asp 
105 

Leu He Asp Lys 



He Leu Ala Phe 

140 

Gly Lys Gly Pro 
155 

Lys Val He Thr 
170 

Ser Ser Glu Arg 
185 

Lys Asp Pro Asp 



Pro Tyr Leu Ala 

220 

Gly Arg Asp Gly 
235 

Ala Val Glu Val 
250 

Thr Arg Thr He 
265 

Ala He Phe Gly 



Lys Ala Trp Glu 

300 

Met Glu Asp Ala 
315 

Met Glu He Gin 
330 



Gly Lys Pro He 

80 

Glu Pro Thr He 
95 

He Phe Glu Tyr 
110 

Gly Leu He Pro 
125 

Asp lie Glu Thr 



He He Met He 

160 

Trp Lys Asn He 
175 

Glu Met He Lys 
190 

He He Val Thr 
205 

Lys Arg Ala Glu 



Ser Glu Pro Lys 

240 

Lys Gly Arg He 
255 

Asn Leu Pro Thr 
270 

Lys Pro Lys Glu 
285 

Ser Gly Glu Asn 



Lys Ala Thr Tyr 

320 

Leu Ser Arg Leu 
335 



Val Gly Gin Pro Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Val Ala 
355 360 ~ 365 
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Pro Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser 
370 375 380 



Tyr Thr Gly Gly Phe Val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn 
385 390 395 400 

lie Val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro Ser lie lie lie Thr 

405 410 415 

His Asn Val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr 

420 425 430 

Asp lie Ala Pro Gin Val Gly His Lys Phe Cys Lys Asp lie Pro Gly 
435 440 445 

Phe lie Pro Ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys lie 
450 455 460 

Lys Thr Lys Met Lys Glu Thr Gin Asp Pro lie Glu Lys lie Leu Leu 
465 470 475 480 



Asp Tyr Arg Gin Lys Ala lie Lys 

485 

Tyr Tyr Gly Tyr Ala Lys Ala Arg 

500 

Ser Val Thr Ala Trp Gly Arg Lys 
515 520 



Leu Leu Ala Asn Ser Phe Tyr Gly 
490 495 

Trp Tyr Cys Lys Glu Cys Ala Glu 
505 510 

Tyr lie Glu Leu Val Trp Lys Glu 

525 



Leu Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr lie Asp Thr Asp Gly 
530 535 540 

Leu Tyr Ala Thr lie Pro Gly Gly Glu Ser Glu Glu lie Lys Lys Lys 
545 550 555 560 

Ala Leu Glu Phe Val Lys Tyr lie Asn Ser Lys Leu Pro Gly Leu Leu 

565 570 575 

Glu Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys 

580 585 590 

Lys Arg Tyr Ala Val He Asp Glu Glu Gly Lys Val He Thr Arg Gly 
595 600 605 

Leu Glu He Val Arg Arg Asp Trp Ser Glu He Ala Lys Glu Thr Gin 
610 615 620 

Ala Arg Val Leu Glu Thr He Leu Lys His Gly Asp Val Glu Glu Ala 
625 630 635 640 

Val Arg He Val Lys Glu Val He Gin Lys Leu Ala Asn Tyr Glu He 

645 650 655 

Pro Pro Glu Lys Leu Ala He Tyr Glu Gin He Thr Arg Pro Leu His 

660 665 670 
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Glu Tyr Lys Ala lie Gly Pro His Val Ala Val Ala Lys Lys Leu Ala 
675 680 685 



Ala Lys Gly Val Lys He Lys Pro Gly Met Val He Gly Tyr He Val 
690 695 700 

Leu Arg Gly Asp Gly Pro He Ser Asn Arg Ala He Leu Ala Glu Glu 
705 710 715 720 

Tyr Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn 

725 730 735 

Gin Val Leu Pro Ala Val Leu Arg He Leu Glu Gly Phe Gly Tyr Arg 

740 745 750 

Lys Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Thr Ser 
755 760 765 

Trp Leu Asn He Lys Lys Ser 
770 775 

<210> 43 
<211> 775 
<212> PRT 

<213> Pyrococcus furiosus 
<400> 43 

Met He Leu Asp Val Asp Tyr He Thr Glu Glu Gly Lys Pro Val He 
15 10 15 

Arg Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys He Glu His Asp Arg 

20 25 30 

Thr Phe Arg Pro Tyr He Tyr Ala Leu Leu Arg Asp Asp Ser Lys He 
35 40 45 

Glu Glu Val Lys Lys He Thr Gly Glu Arg His Gly Lys He Val Arg 
50 55 60 

He Val Asp Val Glu Lys Val Glu Lys Lys Phe Leu Gly Lys Pro He 
65 70 75 80 

Thr Val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp Arg Pro Thr He 

85 90 95 

Arg Glu Lys Val Arg Glu His Pro Ala Val Val Asp He Phe Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Glu Glu Glu Leu Lys He Leu Ala Phe Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro He He Met He 
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145 



150 



155 



160 



Ser Tyr Ala Asp Glu Asn Glu Ala Lys Val lie Thr Trp Lys Asn lie 

165 170 175 

Asp Leu Pro Tyr Val Glu Val Val Ser Ser Glu Arg Glu Met lie Lys 

180 185 190 

Arg Phe Leu Arg lie lie Arg Glu Lys Asp Pro Asp lie lie Val Thr 
195 200 205 

Tyr Asn Gly Asp Ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly lie Lys Leu Thr lie Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg He Gly Asp Met Thr Ala Val Glu Val Lys Gly Arg He 

245 250 255 

His Phe Asp Leu Tyr His Val He Thr Arg Thr He Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala He Phe Gly Lys Pro Lys Glu 
275 280 285 

Lys Val Tyr Ala Asp Glu He Ala Lys Ala Trp Glu Ser Gly Glu Asn 
290 295 300 

Leu Glu Arg Val Ala Lys Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu He Gin Leu Ser Arg Leu 

325 330 335 

Val Gly Gin Pro Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Val Ala 
355 360 365 

Pro Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Thr Pro Gly Phe Val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn 
385 390 395 400 

He Val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro Ser He He He Thr 

405 410 415 

His Asn Val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr 

420 425 430 

Asp He Ala Pro Gin Val Gly His Lys Phe Cys Lys Asp He Pro Gly 

435 440 445 



Phe He Pro Ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys He 
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450 



455 



460 



Lys Thr Lys Met 
465 

Asp Tyr Arg Gin 



Tyr Tyr Gly Tyr 

500 

Ser Val Thr Ala 
515 

Leu Glu Glu Lys 
530 

Leu Tyr Ala Thr 
545 

Ala Leu Glu Phe 



Glu Leu Glu Tyr 

580 

Lys Arg Tyr Ala 
595 

Leu Glu He Val 
610 

Ala Arg Val Leu 
625 

Val Arg He Val 



Pro Pro Glu Lys 

660 

Glu Tyr Lys Ala 
675 

Ala Lys Gly Val 
690 

Leu Arg Gly Asp 
705 

Tyr Asp Pro Lys 



Gin Val Leu Pro 

740 

Lys Glu Asp Leu 



Lys Glu Thr Gin 
470 

Lys Ala He Lys 
485 

Ala Lys Ala Arg 



Trp Gly Arg Lys 

520 

Phe Gly Phe Lys 
535 

He Pro Gly Gly 
550 

Val Lys Tyr He 
565 

Glu Gly Phe Tyr 



Val He Asp Glu 

600 

Arg Arg Asp Trp 
615 

Glu Thr He Leu 
630 

Lys Glu Val He 
645 

Leu Ala He Tyr 



He Gly Pro His 

680 

Lys He Lys Pro 
695 

Gly Pro He Ser 
710 

Lys His Lys Tyr 
725 

Ala Val Leu Arg 



Arg Tyr Gin Lys 



Asp Pro He Glu 
475 

Leu Leu Ala Asn 
490 

Trp Tyr Cys Lys 
505 

Tyr He Glu Leu 



Val Leu Tyr He 

540 

Glu Ser Glu Glu 
555 

Asn Ser Lys Leu 
570 

Lys Arg Gly Phe 
585 

Glu Gly Lys Val 



Ser Glu He Ala 

620 

Lys His Gly Asp 
635 

Gin Lys Leu Ala 
650 

Glu Gin He Thr 
665 

Val Ala Val Ala 



Gly Met Val He 

700 

Asn Arg Ala He 
715 

Asp Ala Glu Tyr 
730 

He Leu Glu Gly 
745 

Thr Arg Gin Val 
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Lys He Leu Leu 

480 

Ser Phe Tyr Gly 
495 

Glu Cys Ala Glu 
510 

Val Trp Lys Glu 
525 

Asp Thr Asp Gly 



He Lys Lys Lys 

560 

Pro Gly Leu Leu 
575 

Phe Val Thr Lys 
590 

He Thr Arg Gly 
605 

Lys Glu Thr Gin 



Val Glu Glu Ala 

640 

Asn Tyr Glu He 
655 

Arg Pro Leu His 
670 

Lys Lys Leu Ala 
685 

Gly Tyr He Val 



Leu Ala Glu Glu 

720 

Tyr He Glu Asn 
735 

Phe Gly Tyr Arg 
750 

Gly Leu Thr Ser 



755 



760 



765 



Trp Leu Asn lie Lys Lys Ser 
770 775 

<210> 44 
<211> 775 
<212> PRT 

<213> Pyrococcus furiosus 
<400> 44 

Met lie Leu Asp Val Asp Tyr lie Thr Glu Glu Gly Lys Pro Val lie 
15 10 15 

Arg Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys lie Glu His Asp Arg 

20 25 30 

Thr Phe Arg Pro Tyr lie Tyr Ala Leu Leu Arg Asp Asp Ser Lys lie 
35 40 45 

Glu Glu Val Lys Lys He Thr Gly Glu Arg His Gly Lys He Val Arg 
50 55 60 

He Val Asp Val Glu Lys Val Glu Lys Lys Phe Leu Gly Lys Pro He 
65 70 75 80 

Thr Val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp Arg Pro Thr He 

85 90 95 

Arg Glu Lys Val Arg Glu His Pro Ala Val Val Asp He Phe Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Glu Glu Glu Leu Lys He Leu Ala Phe Ala He Ala Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro He He Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Asn Glu Ala Lys Val He Thr Trp Lys Asn He 

165 170 175 

Asp Leu Pro Tyr Val Glu Val Val Ser Ser Glu Arg Glu Met He Lys 

180 185 190 

Arg Phe Leu Arg He He Arg Glu Lys Asp Pro Asp He He Val Thr 
195 200 205 

Tyr Asn Gly Asp Ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly He Lys Leu Thr He Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 
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Met Gin Arg He Gly 

245 

His Phe Asp Leu Tyr 

260 

Tyr Thr Leu Glu Ala 
275 

Lys Val Tyr Ala Asp 
290 

Leu Glu Arg Val Ala 
305 

Glu Leu Gly Lys Glu 

325 

Val Gly Gin Pro Leu 

340 

Val Glu Trp Phe Leu 
355 

Pro Asn Lys Pro Ser 
370 

Tyr Thr Gly Gly Phe 
385 

He Val Tyr Leu Asp 

405 

His Asn Val Ser Pro 

420 

Asp He Ala Pro Gin 
435 

Phe He Pro Ser Leu 
450 

Lys Thr Lys Met Lys 
465 

Asp Tyr Arg Gin Lys 

485 

Tyr Tyr Gly Tyr Ala 

500 

Ser Val Thr Ala Trp 
515 

Leu Glu Glu Lys Phe 
530 



Asp Met Thr Ala Val Glu 

250 

His Val He Thr Arg Thr 

265 

Val Tyr Glu Ala He Phe 
280 

Glu He Ala Lys Ala Trp 
295 

Lys Tyr Ser Met Glu Asp 
310 315 

Phe Leu Pro Met Glu He 

330 

Trp Asp Val Ser Arg Ser 

345 

Leu Arg Lys Ala Tyr Glu 
360 

Glu Glu Glu Tyr Gin Arg 
375 

Val Lys Glu Pro Glu Lys 
390 395 

Phe Arg Ala Leu Tyr Pro 

410 

Asp Thr Leu Asn Leu Glu 

425 

Val Gly His Lys Phe Cys 
440 

Leu Gly His Leu Leu Glu 
455 

Glu Thr Gin Asp Pro He 
470 475 

Ala He Lys Leu Leu Ala 

490 

Lys Ala Arg Trp Tyr Cys 

505 

Gly Arg Lys Tyr He Glu 
520 

Gly Phe Lys Val Leu Tyr 
535 



Val Lys Gly Arg He 

255 

He Asn Leu Pro Thr 
270 

Gly Lys Pro Lys Glu 
285 

Glu Ser Gly Glu Asn 
300 

Ala Lys Ala Thr Tyr 

320 

Gin Leu Ser Arg Leu 

335 

Ser Thr Gly Asn Leu 
350 

Arg Asn Glu Val Ala 
365 

Arg Leu Arg Glu Ser 
380 

Gly Leu Trp Glu Asn 

400 

Ser He He He Thr 

415 

Gly Cys Lys Asn Tyr 
430 

Lys Asp He Pro Gly 
445 

Glu Arg Gin Lys He 
460 

Glu Lys He Leu Leu 

480 

Asn Ser Phe Tyr Gly 

495 

Lys Glu Cys Ala Glu 
510 

Leu Val Trp Lys Glu 
525 

He Asp Thr Asp Gly 
540 
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Leu Tyr Ala Thr lie Pro Gly Gly Glu Ser Glu Glu lie Lys Lys Lys 
545 550 555 560 



Ala Leu Glu Phe Val Lys Tyr lie Asn Ser Lys Leu Pro Gly Leu Leu 

565 570 575 

Glu Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys 

580 585 590 

Lys Arg Tyr Ala Val lie Asp Glu Glu Gly Lys Val lie Thr Arg Gly 
595 600 605 

Leu Glu lie Val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin 
610 615 620 

Ala Arg Val Leu Glu Thr He Leu Lys His Gly Asp Val Glu Glu Ala 
625 630 635 640 

Val Arg He Val Lys Glu Val He Gin Lys Leu Ala Asn Tyr Glu He 

645 650 655 

Pro Pro Glu Lys Leu Ala He Tyr Glu Gin He Thr Arg Pro Leu His 

660 665 670 

Glu Tyr Lys Ala He Gly Pro His Val Ala Val Ala Lys Lys Leu Ala 
675 680 685 

Ala Lys Gly Val Lys He Lys Pro Gly Met Val He Gly Tyr He Val 
690 695 700 

Leu Arg Gly Asp Gly Pro He Ser Asn Arg Ala He Leu Ala Glu Glu 
705 710 715 720 

Tyr Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn 

725 730 735 

Gin Val Leu Pro Ala Val Leu Arg He Leu Glu Gly Phe Gly Tyr Arg 

740 745 750 

Lys Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Thr Ser 
755 760 765 

Trp Leu Asn He Lys Lys Ser 
770 775 

<210> 45 
<211> 775 
<212> PRT 

<213> Pyrococcus furiosus 
<400> 45 

Met He Leu Asp Val Asp Tyr He Thr Glu Glu Gly Lys Pro Val He 
15 10 15 

Arg Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys He Glu His Asp Arg 

20 25 30 
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Thr Phe Arg Pro Tyr lie Tyr Ala Leu Leu Arg Asp Asp Ser Lys He 
35 40 45 



Glu Glu Val Lys Lys He Thr Gly 
50 55 

He Val Asp Val Glu Lys Val Glu 
65 70 

Thr Val Trp Lys Leu Tyr Leu Glu 

85 

Arg Glu Lys Val Arg Glu His 

100 

Asp He Pro Phe Ala Lys Arg Tyr 
115 120 

Met Glu Gly Glu Glu Glu Leu Lys 
130 135 

Leu Tyr His Glu Gly Glu Glu Phe 
145 150 

Ser Tyr Ala Asp Glu Asn Glu Ala 

165 

Asp Leu Pro Tyr Val Glu Val Val 

180 

Arg Phe Leu Arg He He Arg Glu 
195 200 



Glu Arg His Gly Lys He Val Arg 

60 

Lys Lys Phe Leu Gly Lys Pro He 
75 80 

His Pro Gin Asp Glu Pro Thr He 
90 95 

Val Val Asp He Phe Glu Tyr 

110 

Leu He Asp Lys Gly Leu He Pro 

125 

He Leu Ala Phe Asp He Glu Thr 

140 

Gly Lys Gly Pro He He Met He 
155 160 

Lys Val He Thr Trp Lys Asn He 
170 175 

Ser Ser Glu Arg Glu Met He Lys 
185 190 

Lys Asp Pro Asp He He Val Thr 

205 



Pro Ala 
105 



Tyr Asn Gly Asp Ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly He Lys Leu Thr He Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg He Gly Asp Met Thr Ala Val Glu Val Lys Gly Arg He 

245 250 255 

His Phe Asp Leu Tyr His Val He Thr Arg Thr He Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala He Phe Gly Lys Pro Lys Glu 
275 280 285 

Lys Val Tyr Ala Asp Glu He Ala Lys Ala Trp Glu Ser Gly Glu Asn 
290 295 300 

Leu Glu Arg Val Ala Lys Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu He Gin Leu Ser Arg Leu 

325 330 335 
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Val Gly Gin Pro Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 



Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Val Ala 
355 360 365 

Pro Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Thr Pro Gly Phe Val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn 
385 390 395 400 

lie Val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro Ser lie lie lie Thr 

405 410 415 

His Asn Val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr 

420 425 430 

Asp lie Ala Pro Gin Val Gly His Lys Phe Cys Lys Asp lie Pro Gly 
435 440 445 

Phe lie Pro Ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys lie 
450 455 460 

Lys Thr Lys Met Lys Glu Thr Gin Asp Pro lie Glu Lys lie Leu Leu 
465 470 475 480 

Asp Tyr Arg Gin Lys Ala lie Lys Leu Leu Ala Asn Ser Phe Tyr Gly 

485 490 495 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu 

500 505 510 

Ser Val Thr Ala Trp Gly Arg Lys Tyr lie Glu Leu Val Trp Lys Glu 
515 520 525 

Leu Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr lie Asp Thr Asp Gly 
530 535 540 

Leu Tyr Ala Thr lie Pro Gly Gly Glu Ser Glu Glu lie Lys Lys Lys 
545 550 555 560 

Ala Leu Glu Phe Val Lys Tyr lie Asn Ser Lys Leu Pro Gly Leu Leu 

565 570 575 

Glu Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys 

580 585 590 

Lys Arg Tyr Ala Val He Asp Glu Glu Gly Lys Val He Thr Arg Gly 
595 600 605 

Leu Glu He Val Arg Arg Asp Trp Ser Glu He Ala Lys Glu Thr Gin 
610 615 620 



Ala Arg Val Leu Glu Thr He Leu Lys His Gly Asp Val Glu Glu Ala 
625 630 635 640 
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Val Arg lie Val Lys Glu Val lie Gin Lys Leu Ala Asn Tyr Glu lie 

645 650 655 



Pro Pro Glu Lys Leu Ala lie Tyr Glu Gin lie Thr Arg Pro Leu His 

660 665 670 

Glu Tyr Lys Ala lie Gly Pro His Val Ala Val Ala Lys Lys Leu Ala 
675 680 685 

Ala Lys Gly Val Lys He Lys Pro Gly Met Val He Gly Tyr He Val 
690 695 700 

Leu Arg Gly Asp Gly Pro He Ser Asn Arg Ala He Leu Ala Glu Glu 
705 710 715 720 

Tyr Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn 

725 730 735 

Gin Val Leu Pro Ala Val Leu Arg He Leu Glu Gly Phe Gly Tyr Arg 

740 745 750 

Lys Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Thr Ser 
755 760 765 

Trp Leu Asn He Lys Lys Ser 
770 775 

<210> 46 
<211> 775 
<212> PRT 

<213> Pyrococcus furiosus 
<400> 46 

Met He Leu Asp Val Asp Tyr He Thr Glu Glu Gly Lys Pro Val He 
15 10 15 

Arg Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys He Glu His Asp Arg 

20 25 30 

Thr Phe Arg Pro Tyr He Tyr Ala Leu Leu Arg Asp Asp Ser Lys He 
35 40 45 

Glu Glu Val Lys Lys He Thr Gly Glu Arg His Gly Lys He Val Arg 
50 55 60 

He Val Asp Val Glu Lys Val Glu Lys Lys Phe Leu Gly Lys Pro He 
65 70 75 80 

Thr Val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp Arg Pro Thr He 

85 90 95 

Arg Glu Lys Val Arg Glu His Pro Ala Val Val Asp He Phe Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
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115 



120 



125 



Met Glu Gly Glu Glu Glu Leu Lys lie Leu Ala Phe Ala lie Ala Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro He He Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Asn Glu Ala Lys Val He Thr Trp Lys Asn He 

165 170 175 

Asp Leu Pro Tyr Val Glu Val Val Ser Ser Glu Arg Glu Met He Lys 

180 185 190 

Arg Phe Leu Arg He He Arg Glu Lys Asp Pro Asp He He Val Thr 
195 200 205 

Tyr Asn Gly Asp Ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly He Lys Leu Thr He Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg He Gly Asp Met Thr Ala Val Glu Val Lys Gly Arg He 

245 250 255 

His Phe Asp Leu Tyr His Val He Thr Arg Thr He Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala He Phe Gly Lys Pro Lys Glu 
275 280 285 

Lys Val Tyr Ala Asp Glu He Ala Lys Ala Trp Glu Ser Gly Glu Asn 
290 295 300 

Leu Glu Arg Val Ala Lys Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu He Gin Leu Ser Arg Leu 

325 330 335 

Val Gly Gin Pro Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Val Ala 
355 360 365 

Pro Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Thr Gly Gly Phe Val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn 
385 390 395 400 

He Val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro Ser He He He Thr 

405 410 415 



His Asn Val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr 
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420 



425 



430 



Asp lie Ala Pro Gin Val Gly His Lys Phe Cys Lys Asp lie Pro Gly 
435 440 445 

Phe lie Pro Ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys lie 
450 455 460 

Lys Thr Lys Met Lys Glu Thr Gin Asp Pro lie Glu Lys lie Leu Leu 
465 470 475 480 

Asp Tyr Arg Gin Lys Ala lie Lys Leu Leu Ala Asn Ser Phe Tyr Gly 

485 490 495 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu 

500 505 510 

Ser Val Thr Ala Trp Gly Arg Lys Tyr lie Glu Leu Val Trp Lys Glu 
515 520 525 

Leu Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr lie Asp Thr Asp Gly 
530 535 540 

Leu Tyr Ala Thr He Pro Gly Gly Glu Ser Glu Glu He Lys Lys Lys 
545 550 555 560 

Ala Leu Glu Phe Val Lys Tyr He Asn Ser Lys Leu Pro Gly Leu Leu 

565 570 575 

Glu Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys 

580 585 590 

Lys Arg Tyr Ala Val He Asp Glu Glu Gly Lys Val He Thr Arg Gly 
595 600 605 

Leu Glu He Val Arg Arg Asp Trp Ser Glu He Ala Lys Glu Thr Gin 
610 615 620 

Ala Arg Val Leu Glu Thr He Leu Lys His Gly Asp Val Glu Glu Ala 
625 630 635 640 

Val Arg He Val Lys Glu Val He Gin Lys Leu Ala Asn Tyr Glu He 

645 650 655 

Pro Pro Glu Lys Leu Ala He Tyr Glu Gin He Thr Arg Pro Leu His 

660 665 670 

Glu Tyr Lys Ala He Gly Pro His Val Ala Val Ala Lys Lys Leu Ala 
675 680 685 

Ala Lys Gly Val Lys He Lys Pro Gly Met Val He Gly Tyr He Val 
690 695 700 

Leu Arg Gly Asp Gly Pro He Ser Asn Arg Ala He Leu Ala Glu Glu 
705 710 715 720 



Tyr Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn 
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725 730 735 

Gin Val Leu Pro Ala Val Leu Arg lie Leu Glu Gly Phe Gly Tyr Arg 

740 745 750 

Lys Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Thr Ser 
755 760 765 

Trp Leu Asn lie Lys Lys Ser 
770 775 

<210> 47 
<211> 775 
<212> PRT 

<213> Thermococcus sp. 
<400> 47 

Met lie Leu Asp Ala Asp Tyr lie Thr Glu Asp Gly Lys Pro lie lie 
15 10 15 

Arg lie Phe Lys Lys Glu Asn Gly Glu Phe Lys Val Glu Tyr Asp Arg 

20 25 30 

Asn Phe Arg Pro Tyr He Tyr Ala Leu Leu Lys Asp Asp Ser Gin He 
35 40 45 

Asp Glu Val Arg Lys He Thr Ala Glu Arg His Gly Lys He Val Arg 
50 55 60 

lie lie Asp Ala Glu Lys Val Arg Lys Lys Phe Leu Gly Arg Pro lie 
65 70 75 80 

Glu Val Trp Arg Leu Tyr Phe Glu His Pro Gin Asp Arg Pro Ala lie 

85 90 95 

Arg Asp Lys He Arg Glu His Ser Ala Val He Asp He Phe Glu Tyr 

100 105 110 



Asp He Pro Phe 
115 

Met Glu Gly Asp 
130 

Leu Tyr His Glu 
145 

Ser Tyr Ala Asp 



Asp Leu Pro Tyr 

180 

Arg Phe Leu Lys 
195 



Ala Lys Arg Tyr 

120 

Glu Glu Leu Lys 
135 

Gly Glu Glu Phe 
150 

Glu Glu Glu Ala 
165 

Val Glu Val Val 



Val He Arg Glu 

200 



Leu He Asp Lys 



Leu Leu Ala Phe 

140 

Ala Lys Gly Pro 
155 

Lys Val He Thr 
170 

Ser Ser Glu Arg 
185 

Lys Asp Pro Asp 



Gly Leu He Pro 
125 

Asp He Glu Thr 



He lie Met lie 

160 

Trp Lys Lys He 
175 

Glu Met He Lys 
190 

Val He He Thr 
205 
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Tyr Asn Gly Asp Ser Phe Asp Leu Pro Tyr Leu Val Lys Arg Ala Glu 
210 215 220 



Lys Leu Gly lie 
225 

Met Gin Arg Leu 



His Phe Asp Leu 

260 

Tyr Thr Leu Glu 
275 

Lys Val Tyr Ala 
290 

Leu Glu Arg Val 
305 

Glu Leu Gly Arg 



Val Gly Gin Pro 

340 

Val Glu Trp Tyr 
355 

Pro Asn Lys Pro 
370 

Tyr Ala Gly Gly 
385 

Leu Val Ser Leu 



His Asn Val Ser 

420 

Asp Val Ala Pro 
435 

Phe lie Pro Ser 
450 

Lys Arg Lys Met 
465 

Asp Tyr Arg Gin 



Tyr Tyr Gly Tyr 

500 



Lys Leu Pro Leu 
230 

Gly Asp Met Thr 
245 

Tyr His Val He 



Ala Val Tyr Glu 

280 

His Glu He Ala 
295 

Ala Lys Tyr Ser 
310 

Glu Phe Phe Pro 
325 

Leu Trp Asp Val 



Leu Leu Arg Lys 

360 

Asp Glu Arg Glu 
375 

Tyr Val Lys Glu 
390 

Asp Phe Arg Ser 
405 

Pro Asp Thr Leu 



Glu Val Gly His 

440 

Leu Leu Lys Arg 
455 

Lys Ala Ser Lys 
470 

Arg Ala He Lys 
485 

Ala Lys Ala Arg 



Gly Arg Asp Gly 
235 

Ala Val Glu He 
250 

Arg Arg Thr He 
265 

Ala He Phe Gly 



Glu Ala Trp Glu 

300 

Met Glu Asp Ala 
315 

Met Glu Ala Gin 
330 

Ser Arg Ser Ser 
345 

Ala Tyr Glu Arg 



Tyr Glu Arg Arg 

380 

Pro Glu Lys Gly 
395 

Leu Tyr Pro Ser 
410 

Asn Arg Glu Gly 
425 

Lys Phe Cys Lys 



Leu Leu Asp Glu 

460 

Asp Pro He Glu 
475 

He Leu Ala Asn 
490 

Trp Tyr Cys Lys 
505 



Ser Glu Pro Lys 

240 

Lys Gly Arg He 
255 

Asn Leu Pro Thr 
270 

Lys Pro Lys Glu 
285 

Thr Gly Lys Gly 



Lys Val Thr Tyr 

320 

Leu Ser Arg Leu 
335 

Thr Gly Asn Leu 
350 

Asn Glu Leu Ala 
365 

Leu Arg Glu Ser 



Leu Trp Glu Gly 

400 

He He He Thr 
415 

Cys Arg Glu Tyr 
430 

Asp Phe Pro Gly 
445 

Arg Gin Glu He 



Lys Lys Met Leu 

480 

Ser Tyr Tyr Gly 
495 

Glu Cys Ala Glu 
510 
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Ser Val Thr Ala 
515 

Leu Glu Glu Lys 
530 

Leu Tyr Ala Thr 
545 

Ala Leu Glu Phe 



Glu Leu Glu Tyr 

580 

Lys Lys Tyr Ala 
595 

Leu Glu He Val 
610 



Trp Gly Arg Glu 

520 

Phe Gly Phe Lys 
535 

He Pro Gly Ala 
550 

Val Asp Tyr He 
565 

Glu Gly Phe Tyr 



Leu He Asp Glu 

600 

Arg Arg Asp Trp 
615 



Tyr He Glu Phe 



Val Leu Tyr He 

540 

Lys Pro Glu Glu 
555 

Asn Ala Lys Leu 
570 

Val Arg Gly Phe 
585 

Glu Gly Lys He 



Ser Glu He Ala 

620 



Val Arg Lys Glu 
525 

Asp Thr Asp Gly 



He Lys Lys Lys 

560 

Pro Gly Leu Leu 
575 

Phe Val Thr Lys 
590 

lie Thr Arg Gly 
605 

Lys Glu Thr Gin 



Ala Lys Val Leu Glu Ala He Leu Lys His Gly Asn Val Glu Glu Ala 
625 630 635 640 

Val Lys He Val Lys Glu Val Thr Glu Lys Leu Ser Lys Tyr Glu He 

645 650 655 

Pro Pro Glu Lys Leu Val He Tyr Glu Gin He Thr Arg Pro Leu His 

660 665 670 

Glu Tyr Lys Ala He Gly Pro His Val Ala Val Ala Lys Arg Leu Ala 
675 680 685 

Ala Arg Gly Val Lys Val Arg Pro Gly Met Val He Gly Tyr He Val 
690 695 700 

Leu Arg Gly Asp Gly Pro He Ser Lys Arg Ala He Leu Ala Glu Glu 

705 710 715 720 

Phe Asp Leu Arg Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn 

725 730 735 

Gin Val Leu Pro Ala Val Leu Arg He Leu Glu Ala Phe Gly Tyr Arg 

740 745 750 

Lys Glu Asp Leu Arg Trp Gin Lys Thr Lys Gin Thr Gly Leu Thr Ala 
755 760 765 

Trp Leu Asn He Lys Lys Lys 
770 775 

<210> 48 

<211> 775 

<212> PRT 

<213> Thermococcus sp. 
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<400> 48 



Met lie Leu Asp Ala Asp Tyr lie Thr Glu Asp Gly Lys Pro lie lie 
15 10 15 

Arg lie Phe Lys Lys Glu Asn Gly Glu Phe Lys Val Glu Tyr Asp Arg 

20 25 30 

Asn Phe Arg Pro Tyr lie Tyr Ala Leu Leu Lys Asp Asp Ser Gin lie 
35 40 45 

Asp Glu Val Arg Lys He Thr Ala Glu Arg His Gly Lys He Val Arg 
50 55 60 

He He Asp Ala Glu Lys Val Arg Lys Lys Phe Leu Gly Arg Pro He 
65 70 75 80 

Glu Val Trp Arg Leu Tyr Phe Glu His Pro Gin Asp Glu Pro Ala He 

85 90 95 

Arg Asp Lys He Arg Glu His Ser Ala Val He Asp He Phe Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Leu Leu Ala Phe Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Lys Gly Pro He He Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Glu Ala Lys Val He Thr Trp Lys Lys He 

165 170 175 

Asp Leu Pro Tyr Val Glu Val Val Ser Ser Glu Arg Glu Met He Lys 

180 185 190 

Arg Phe Leu Lys Val He Arg Glu Lys Asp Pro Asp Val He He Thr 
195 200 205 

Tyr Asn Gly Asp Ser Phe Asp Leu Pro Tyr Leu Val Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly He Lys Leu Pro Leu Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg Leu Gly Asp Met Thr Ala Val Glu He Lys Gly Arg He 

245 250 255 

His Phe Asp Leu Tyr His Val He Arg Arg Thr He Asn Leu Pro Thr 

260 265 270 



Tyr Thr Leu Glu Ala Val Tyr Glu Ala He Phe Gly Lys Pro Lys Glu 
275 280 285 
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Lys Val Tyr Ala 
290 

Leu Glu Arg Val 
305 

Glu Leu Gly Arg 



Val Gly Gin Pro 

340 

Val Glu Trp Tyr 
355 

Pro Asn Lys Pro 
370 

Tyr Ala Gly Gly 
385 

Leu Val Ser Leu 



His Asn Val Ser 

420 

Asp Val Ala Pro 
435 

Phe lie Pro Ser 
450 

Lys Arg Lys Met 
465 

Asp Tyr Arg Gin 



Tyr Tyr Gly Tyr 

500 

Ser Val Thr Ala 
515 

Leu Glu Glu Lys 
530 

Leu Tyr Ala Thr 
545 

Ala Leu Glu Phe 



Glu Leu Glu Tyr 

580 



His Glu He Ala 
295 

Ala Lys Tyr Ser 
310 

Glu Phe Phe Pro 
325 

Leu Trp Asp Val 



Leu Leu Arg Lys 

360 

Asp Glu Arg Glu 
375 

Tyr Val Lys Glu 
390 

Asp Phe Arg Ser 
405 

Pro Asp Thr Leu 



Glu Val Gly His 

440 

Leu Leu Lys Arg 
455 

Lys Ala Ser Lys 
470 

Arg Ala He Lys 
485 

Ala Lys Ala Arg 



Trp Gly Arg Glu 

520 

Phe Gly Phe Lys 
535 

He Pro Gly Ala 
550 

Val Asp Tyr He 
565 

Glu Gly Phe Tyr 



Glu Ala Trp Glu 

300 

Met Glu Asp Ala 
315 

Met Glu Ala Gin 
330 

Ser Arg Ser Ser 
345 

Ala Tyr Glu Arg 



Tyr Glu Arg Arg 

380 

Pro Glu Lys Gly 
395 

Leu Tyr Pro Ser 
410 

Asn Arg Glu Gly 
425 

Lys Phe Cys Lys 



Leu Leu Asp Glu 

460 

Asp Pro He Glu 
475 

He Leu Ala Asn 
490 

Trp Tyr Cys Lys 
505 

Tyr He Glu Phe 



Val Leu Tyr He 

540 

Lys Pro Glu Glu 
555 

Asn Ala Lys Leu 
570 

Val Arg Gly Phe 
585 
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Thr Gly Lys Gly 



Lys Val Thr Tyr 

320 

Leu Ser Arg Leu 
335 

Thr Gly Asn Leu 
350 

Asn Glu Leu Ala 
365 

Leu Arg Glu Ser 



Leu Trp Glu Gly 

400 

He He He Thr 
415 

Cys Arg Glu Tyr 
430 

Asp Phe Pro Gly 
445 

Arg Gin Glu He 



Lys Lys Met Leu 

480 

Ser Tyr Tyr Gly 
495 

Glu Cys Ala Glu 
510 

Val Arg Lys Glu 
525 

Asp Thr Asp Gly 



He Lys Lys Lys 

560 

Pro Gly Leu Leu 
575 

Phe Val Thr Lys 
590 



Lys Lys Tyr Ala Leu lie Asp Glu Glu Gly Lys lie lie Thr Arg Gly 
595 600 605 



Leu Glu lie Val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin 
610 615 620 

Ala Lys Val Leu Glu Ala He Leu Lys His Gly Asn Val Glu Glu Ala 
625 630 635 640 

Val Lys He Val Lys Glu Val Thr Glu Lys Leu Ser Lys Tyr Glu He 

645 650 655 

Pro Pro Glu Lys Leu Val He Tyr Glu Gin He Thr Arg Pro Leu His 

660 665 670 

Glu Tyr Lys Ala He Gly Pro His Val Ala Val Ala Lys Arg Leu Ala 
675 680 685 

Ala Arg Gly Val Lys Val Arg Pro Gly Met Val He Gly Tyr He Val 
690 695 700 

Leu Arg Gly Asp Gly Pro He Ser Lys Arg Ala He Leu Ala Glu Glu 
705 710 715 720 

Phe Asp Leu Arg Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn 

725 730 735 

Gin Val Leu Pro Ala Val Leu Arg He Leu Glu Ala Phe Gly Tyr Arg 

740 745 750 

Lys Glu Asp Leu Arg Trp Gin Lys Thr Lys Gin Thr Gly Leu Thr Ala 
755 760 765 

Trp Leu Asn He Lys Lys Lys 
770 775 

<210> 49 
<211> 773 
<212> PRT 

<213> Thermococcus gorgonarius 
<400> 49 

Met He Leu Asp Thr Asp Tyr He Thr Glu Asp Gly Lys Pro Val lie 
15 10 15 

Arg He Phe Lys Lys Glu Asn Gly Glu Phe Lys He Asp Tyr Asp Arg 

20 25 30 

Asn Phe Glu Pro Tyr He Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 
35 40 * ~ 45 



Glu Asp Val Lys Lys He Thr Ala Glu Arg His Gly Thr Thr Val Arg 
50 55 60 



Val Val Arg Ala Glu Lys Val Lys Lys Lys Phe Leu Gly Arg Pro He 
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65 



70 



75 



80 



Glu Val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp Arg Pro Ala lie 

85 90 95 

Arg Asp Lys lie Lys Glu His Pro Ala Val Val Asp lie Tyr Glu Tyr 

100 105 110 

Asp lie Pro Phe Ala Lys Arg Tyr Leu lie Asp Lys Gly Leu lie Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp lie Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro lie Leu Met lie 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Gly Ala Arg Val lie Thr Trp Lys Asn lie 

165 170 175 

Asp Leu Pro Tyr Val Asp Val Val Ser Thr Glu Lys Glu Met lie Lys 

180 185 190 

Arg Phe Leu Lys Val Val Lys Glu Lys Asp Pro Asp Val Leu lie Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Ser Glu 
210 215 220 

Lys Leu Gly Val Lys Phe lie Leu Gly Arg Glu Gly Ser Glu Pro Lys 
225 230 235 240 

He Gin Arg Met Gly Asp Arg Phe Ala Val Glu Val Lys Gly Arg He 

245 250 255 

His Phe Asp Leu Tyr Pro Val He Arg Arg Thr He Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala He Phe Gly Gin Pro Lys Glu 
275 280 285 

Lys Val Tyr Ala Glu Glu He Ala Gin Ala Trp Glu Thr Gly Glu Gly 
290 295 300 

Leu Glu Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Lys Val Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 

325 330 335 

Val Gly Gin Ser Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

Pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Glu Ser Tyr 
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370 



375 



380 



Ala Gly Gly Tyr 
385 

Val Tyr Leu Asp 



Asn Val Ser Pro 

420 

Val Ala Pro Gin 
435 

lie Pro Ser Leu 
450 

Lys Lys Met Lys 
465 

Tyr Arg Gin Arg 



Tyr Gly Tyr Ala 

500 

Val Thr Ala Trp 
515 

Glu Glu Lys Phe 
530 

Phe Ala Thr lie 
545 



Val Lys Glu Pro 
390 

Phe Arg Ser Leu 
405 

Asp Thr Leu Asn 



Val Gly His Lys 

440 

Leu Gly Asp Leu 
455 

Ala Thr lie Asp 
470 

Ala lie Lys lie 
485 

Lys Ala Arg Trp 



Gly Arg Gin Tyr 

520 

Gly Phe Lys Val 
535 

Pro Gly Ala Asp 
550 



Glu Arg Gly Leu 
395 

Tyr Pro Ser lie 
410 

Arg Glu Gly Cys 
425 

Phe Cys Lys Asp 



Leu Glu Glu Arg 

460 

Pro lie Glu Lys 
475 

Leu Ala Asn Ser 
490 

Tyr Cys Lys Glu 
505 

lie Glu Thr Thr 



Leu Tyr Ala Asp 

540 

Ala Glu Thr Val 
555 



Trp Glu Asn lie 

400 

He He Thr His 
415 

Glu Glu Tyr Asp 
430 

Phe Pro Gly Phe 
445 

Gin Lys Val Lys 



Lys Leu Leu Asp 

480 

Phe Tyr Gly Tyr 
495 

Cys Ala Glu Ser 
510 

He Arg Glu He 
525 

Thr Asp Gly Phe 



Lys Lys Lys Ala 

560 



Lys Glu Phe Leu 



Leu Glu Tyr Glu 

580 

Lys Tyr Ala Val 
595 

Glu He Val Arg 
610 

Arg Val Leu Glu 
625 

Arg He Val Lys 



Pro Glu Lys Leu 

660 



Asp Tyr He Asn 
565 

Gly Phe Tyr Lys 



He Asp Glu Glu 

600 

Arg Asp Trp Ser 
615 

Ala He Leu Lys 
630 

Glu Val Thr Glu 
645 

Val He Tyr Glu 



Ala Lys Leu Pro 
570 

Arg Gly Phe Phe 
585 

Asp Lys He Thr 



Glu He Ala Lys 

620 

His Gly Asp Val 
635 

Lys Leu Ser Lys 
650 

Gin He Thr Arg 
665 



Gly Leu Leu Glu 
575 

Val Thr Lys Lys 
590 

Thr Arg Gly Leu 
605 

Glu Thr Gin Ala 



Glu Glu Ala Val 

640 

Tyr Glu Val Pro 
655 

Asp Leu Lys Asp 
670 



53 



Tyr Lys Ala Thr 
675 

Arg Gly lie Lys 
690 

Lys Gly Ser Gly 
705 

Asp Pro Ala Lys 



Val Leu Pro Ala 

740 

Glu Asp Leu Arg 
755 



Gly Pro His Val 

680 

lie Arg Pro Gly 
695 

Arg lie Gly Asp 
710 

His Lys Tyr Asp 
725 

Val Glu Arg He 



Tyr Gin Lys Thr 

760 



Ala Val Ala Lys 



Thr Val He Ser 

700 

Arg Ala He Pro 
715 

Ala Glu Tyr Tyr 
730 

Leu Arg Ala Phe 
745 

Arg Gin Val Gly 



Arg Leu Ala Ala 
685 

Tyr He Val Leu 



Phe Asp Glu Phe 

720 

He Glu Asn Gin 
735 

Gly Tyr Arg Lys 
750 

Leu Gly Ala Trp 
765 



Leu Lys Pro Lys Thr 
770 



<210> 50 

<211> 773 

<212> PRT 

<213> Thermococcus gorgonarius 



<400> 50 



Met He Leu Asp 
1 

Arg He Phe Lys 

20 

Asn Phe Glu Pro 
35 

Glu Asp Val Lys 
50 

Val Val Arg Ala 
65 

Glu Val Trp Lys 



Arg Asp Lys He 

100 

Asp He Pro Phe 
115 

Met Glu Gly Asp 
130 

Leu Tyr His Glu 
145 



Thr Asp Tyr He 
5 

Lys Glu Asn Gly 



Tyr He Tyr Ala 

40 

Lys He Thr Ala 
55 

Glu Lys Val Lys 
70 

Leu Tyr Phe Thr 
85 

Lys Glu His Pro 



Ala Lys Arg Tyr 

120 

Glu Glu Leu Lys 
135 

Gly Glu Glu Phe 
150 



Thr Glu Asp Gly 
10 

Glu Phe Lys He 
25 

Leu Leu Lys Asp 



Glu Arg His Gly 

60 

Lys Lys Phe Leu 
75 

His Pro Gin Asp 
90 

Ala Val Val Asp 
105 

Leu He Asp Lys 



Met Leu Ala Phe 

140 

Ala Glu Gly Pro 
155 



Lys Pro Val He 
15 

Asp Tyr Asp Arg 
30 

Asp Ser Ala He 
45 

Thr Thr Val Arg 



Gly Arg Pro He 

80 

Glu Pro Ala He 
95 

He Tyr Glu Tyr 
110 

Gly Leu He Pro 
125 

Asp He Glu Thr 



He Leu Met He 

160 
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Ser Tyr Ala Asp Glu Glu Gly Ala Arg Val lie Thr Trp Lys Asn lie 

165 170 175 



Asp Leu Pro Tyr Val Asp Val Val Ser Thr Glu Lys Glu Met lie Lys 

180 185 190 

Arg Phe Leu Lys Val Val Lys Glu Lys Asp Pro Asp Val Leu lie Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Ser Glu 
210 215 220 

Lys Leu Gly Val Lys Phe lie Leu Gly Arg Glu Gly Ser Glu Pro Lys 
225 230 235 240 

lie Gin Arg Met Gly Asp Arg Phe Ala Val Glu Val Lys Gly Arg lie 

245 250 255 

His Phe Asp Leu Tyr Pro Val lie Arg Arg Thr lie Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala He Phe Gly Gin Pro Lys Glu 
275 280 285 

Lys Val Tyr Ala Glu Glu He Ala Gin Ala Trp Glu Thr Gly Glu Gly 
290 295 300 

Leu Glu Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Lys Val Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 

325 330 335 

Val Gly Gin Ser Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

Pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Glu Ser Tyr 
370 375 380 

Ala Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Leu Trp Glu Asn He 
385 390 395 400 

Val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser He He He Thr His 

405 410 415 

Asn Val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Glu Glu Tyr Asp 

420 425 430 

Val Ala Pro Gin Val Gly His Lys Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 



He Pro Ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys Val Lys 
450 455 460 
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Lys Lys Met Lys Ala Thr lie Asp Pro lie Glu Lys Lys Leu Leu Asp 
465 470 475 480 



Tyr Arg Gin Arg Ala lie Lys lie Leu Ala Asn Ser Phe Tyr Gly Tyr 

485 490 495 

Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu Ser 

500 505 510 

Val Thr Ala Trp Gly Arg Gin Tyr lie Glu Thr Thr lie Arg Glu lie 
515 520 525 

Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr Ala Asp Thr Asp Gly Phe 
530 535 540 

Phe Ala Thr lie Pro Gly Ala Asp Ala Glu Thr Val Lys Lys Lys Ala 
545 550 555 560 

Lys Glu Phe Leu Asp Tyr lie Asn Ala Lys Leu Pro Gly Leu Leu Glu 

565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys Lys 

580 585 590 

Lys Tyr Ala Val lie Asp Glu Glu Asp Lys lie Thr Thr Arg Gly Leu 
595 600 605 

Glu lie Val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala 
610 615 620 

Arg Val Leu Glu Ala lie Leu Lys His Gly Asp Val Glu Glu Ala Val 
625 630 635 640 

Arg He Val Lys Glu Val Thr Glu Lys Leu Ser Lys Tyr Glu Val Pro 

645 650 655 

Pro Glu Lys Leu Val He Tyr Glu Gin He Thr Arg Asp Leu Lys Asp 

660 665 670 

Tyr Lys Ala Thr Gly Pro His Val Ala Val Ala Lys Arg Leu Ala Ala 
675 680 685 

Arg Gly He Lys He Arg Pro Gly Thr Val He Ser Tyr He Val Leu 
690 695 700 

Lys Gly Ser Gly Arg He Gly Asp Arg Ala He Pro Phe Asp Glu Phe 
705 710 715 720 

Asp Pro Ala Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin 

725 730 735 

Val Leu Pro Ala Val Glu Arg He Leu Arg Ala Phe Gly Tyr Arg Lys 

740 745 750 



Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Gly Ala Trp 
755 760 765 
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Leu Lys Pro Lys Thr 
770 
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<400> 51 



Met lie Leu Asp 
1 

Arg lie Phe Lys 

20 

Thr Phe Glu Pro 
35 

Glu Glu Val Lys 
50 

Val Lys Arg Val 
65 

Glu Val Trp Lys 



Arg Asp Lys lie 

100 

Asp lie Pro Phe 
115 

Met Glu Gly Asp 
130 

Leu Tyr His Glu 
145 

Ser Tyr Ala Asp 



Asp Leu Pro Tyr 

180 

Arg Phe Leu Arg 
195 

Tyr Asn Gly Asp 
210 

Lys Leu Gly lie 
225 

lie Gin Arg Met 



Thr Asp Tyr lie 
5 

Lys Glu Asn Gly 



Tyr Phe Tyr Ala 

40 

Lys lie Thr Ala 
55 

Glu Lys Val Gin 
70 

Leu Tyr Phe Thr 
85 

Arg Glu His Gly 



Ala Lys Arg Tyr 

120 

Glu Glu Leu Lys 
135 

Gly Glu Glu Phe 
150 

Glu Glu Gly Ala 
165 

Val Asp Val Val 



Val Val Lys Glu 

200 

Asn Phe Asp Phe 
215 

Asn Phe Ala Leu 
230 

Gly Asp Arg Phe 



Thr Glu Asp Gly 
10 

Glu Phe Lys lie 
25 

Leu Leu Lys Asp 



Glu Arg His Gly 

60 

Lys Lys Phe Leu 
75 

His Pro Gin Asp 
90 

Ala Val lie Asp 
105 

Leu lie Asp Lys 



Met Leu Ala Phe 

140 

Ala Glu Gly Pro 
155 

Arg Val He Thr 
170 

Ser Thr Glu Arg 
185 

Lys Asp Pro Asp 



Ala Tyr Leu Lys 

220 

Gly Arg Asp Gly 
235 

Ala Val Glu Val 



Lys Pro Val He 
15 

Glu Tyr Asp Arg 
30 

Asp Ser Ala He 
45 

Thr Val Val Thr 



Gly Arg Pro Val 

80 

Arg Pro Ala He 
95 

He Tyr Glu Tyr 
110 

Gly Leu Val Pro 
125 

Asp He Gin Thr 



He Leu Met He 

160 

Trp Lys Asn Val 
175 

Glu Met He Lys 
190 

Val Leu He Thr 
205 

Lys Arg Cys Glu 



Ser Glu Pro Lys 

240 

Lys Gly Arg He 
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245 



250 



255 



His Phe Asp Leu Tyr Pro Val lie 

260 

Tyr Thr Leu Glu Ala Val Tyr Glu 
275 280 



Arg Arg Thr lie Asn Leu Pro Thr 
265 270 

Ala Val Phe Gly Gin Pro Lys Glu 

285 



Lys Val Tyr Ala 
290 

Leu Glu Arg Val 
305 

Glu Leu Gly Lys 



He Gly Gin Ser 

340 

Val Glu Trp Phe 
355 

Pro Asn Lys Pro 
370 

Glu Gly Gly Tyr 
385 

Val Tyr Leu Asp 



Asn Val Ser Pro 

420 

Val Ala Pro Gin 
435 

He Pro Ser Leu 
450 

Lys Lys Met Lys 
465 

Tyr Arg Gin Arg 



Tyr Gly Tyr Ala 

500 

Val Thr Ala Trp 
515 

Glu Glu Lys Tyr 
530 



Glu Glu He Thr 
295 

Ala Arg Tyr Ser 
310 

Glu Phe Leu Pro 
325 

Leu Trp Asp Val 



Leu Leu Arg Lys 

360 

Asp Glu Lys Glu 
375 

Val Lys Glu Pro 
390 

Phe Arg Ser Leu 
405 

Asp Thr Leu Asn 



Val Gly His Arg 

440 

Leu Gly Asp Leu 
455 

Ala Thr He Asp 
470 

Ala He Lys He 
485 

Arg Ala Arg Trp 



Gly Arg Glu Tyr 

520 

Gly Phe Lys Val 
535 



Pro Ala Trp Glu 

300 

Met Glu Asp Ala 
315 

Met Glu Ala Gin 
330 

Ser Arg Ser Ser 
345 

Ala Tyr Glu Arg 



Leu Ala Arg Arg 

380 

Glu Arg Gly Leu 
395 

Tyr Pro Ser He 
410 

Arg Glu Gly Cys 
425 

Phe Cys Lys Asp 



Leu Glu Glu Arg 

460 

Pro He Glu Arg 
475 

Leu Ala Asn Ser 
490 

Tyr Cys Lys Glu 
505 

He Thr Met Thr 



He Tyr Ser Asp 

540 



Thr Gly Glu Asn 



Lys Val Thr Tyr 

320 

Leu Ser Arg Leu 
335 

Thr Gly Asn Leu 
350 

Asn Glu Leu Ala 
365 

Arg Gin Ser Tyr 



Trp Glu Asn He 

400 

He He Thr His 
415 

Lys Glu Tyr Asp 
430 

Phe Pro Gly Phe 
445 

Gin Lys He Lys 



Lys Leu Leu Asp 

480 

Tyr Tyr Gly Tyr 
495 

Cys Ala Glu Ser 
510 

He Lys Glu He 
525 

Thr Asp Gly Phe 
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Phe Ala Thr lie Pro Gly Ala Asp Ala Glu Thr Val Lys Lys Lys Ala 
545 550 555 560 



Met Glu Phe Leu 



Leu Glu Tyr Glu 

580 

Lys Tyr Ala Val 
595 

Glu He Val Arg 
610 

Arg Val Leu Glu 
625 

Arg He Val Lys 



Pro Glu Lys Leu 

660 

Tyr Lys Ala Thr 
675 

Arg Gly Val Lys 
690 



Asn Tyr He Asn 
565 

Gly Phe Tyr Lys 



He Asp Glu Glu 

600 

Arg Asp Trp Ser 
615 

Ala Leu Leu Lys 
630 

Glu Val Thr Glu 
645 

Val He His Glu 



Gly Pro His Val 

680 

He Arg Pro Gly 
695 



Ala Lys Leu Pro 
570 

Arg Gly Phe Phe 
585 

Gly Lys He Thr 



Glu He Ala Lys 

620 

Asp Gly Asp Val 
635 

Lys Leu Ser Lys 
650 

Gin He Thr Arg 
665 

Ala Val Ala Lys 



Thr Val He Ser 

700 



Gly Ala Leu Glu 
575 

Val Thr Lys Lys 
590 

Thr Arg Gly Leu 
605 

Glu Thr Gin Ala 



Glu Lys Ala Val 

640 

Tyr Glu Val Pro 
655 

Asp Leu Lys Asp 
670 

Arg Leu Ala Ala 
685 

Tyr He Val Leu 



Lys Gly Ser Gly 
705 

Asp Pro Thr Lys 



Val Leu Pro Ala 

740 

Glu Asp Leu Arg 
755 



Arg He Gly Asp 
710 

His Lys Tyr Asp 
725 

Val Glu Arg He 



Tyr Gin Lys Thr 

760 



Arg Ala He Pro 
715 

Ala Glu Tyr Tyr 
730 

Leu Arg Ala Phe 
745 

Arg Gin Val Gly 



Phe Asp Glu Phe 

720 

He Glu Asn Gin 
735 

Gly Tyr Arg Lys 
750 

Leu Ser Ala Trp 
765 



Leu Lys Pro Lys Gly Thr 
770 



<210> 52 

<211> 774 

<212> PRT 

<213> Thermococcus kodakaraensis 



<400> 52 



Met He Leu Asp Thr Asp Tyr He Thr Glu Asp Gly Lys Pro Val He 

15 10 15 

Arg He Phe Lys Lys Glu Asn Gly Glu Phe Lys He Glu Tyr Asp Arg 

20 25 30 
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Thr Phe Glu Pro Tyr Phe Tyr Ala Leu Leu Lys Asp Asp Ser Ala lie 
35 40 45 



Glu Glu Val Lys Lys He Thr Ala Glu Arg His Gly Thr Val Val Thr 
50 55 60 

Val Lys Arg Val Glu Lys Val Gin Lys Lys Phe Leu Gly Arg Pro Val 
65 70 75 80 

Glu Val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp Glu Pro Ala He 

85 90 95 

Arg Asp Lys He Arg Glu His Gly Ala Val He Asp He Tyr Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu Val Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp He Gin Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro He Leu Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Gly Ala Arg Val He Thr Trp Lys Asn Val 

165 170 175 

Asp Leu Pro Tyr Val Asp Val Val Ser Thr Glu Arg Glu Met He Lys 

180 185 190 

Arg Phe Leu Arg Val Val Lys Glu Lys Asp Pro Asp Val Leu He Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Cys Glu 
210 215 220 

Lys Leu Gly He Asn Phe Ala Leu Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

He Gin Arg Met Gly Asp Arg Phe Ala Val Glu Val Lys Gly Arg He 

245 250 255 

His Phe Asp Leu Tyr Pro Val He Arg Arg Thr He Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala Val Phe Gly Gin Pro Lys Glu 
275 280 285 

Lys Val Tyr Ala Glu Glu He Thr Pro Ala Trp Glu Thr Gly Glu Asn 
290 295 300 

Leu Glu Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Lys Val Thr Tyr 
305 310 315 320 



Glu Leu Gly Lys Glu Phe Leu Pro Met Glu Ala Gin Leu Ser Arg Leu 

325 330 335 
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lie Gly Gin Ser Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 



Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

Pro Asn Lys Pro Asp Glu Lys Glu Leu Ala Arg Arg Arg Gin Ser Tyr 
370 375 380 

Glu Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Leu Trp Glu Asn lie 
385 390 395 400 

Val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser lie lie lie Thr His 

405 410 415 

Asn Val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Lys Glu Tyr Asp 

420 425 430 

Val Ala Pro Gin Val Gly His Arg Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 

lie Pro Ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys lie Lys 
450 455 460 

Lys Lys Met Lys Ala Thr lie Asp Pro lie Glu Arg Lys Leu Leu Asp 
465 470 475 480 

Tyr Arg Gin Arg Ala lie Lys lie Leu Ala Asn Ser Tyr Tyr Gly Tyr 

485 490 495 

Tyr Gly Tyr Ala Arg Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu Ser 

500 505 510 

Val Thr Ala Trp Gly Arg Glu Tyr lie Thr Met Thr He Lys Glu He 
515 520 525 

Glu Glu Lys Tyr Gly Phe Lys Val He Tyr Ser Asp Thr Asp Gly Phe 
530 535 540 

Phe Ala Thr He Pro Gly Ala Asp Ala Glu Thr Val Lys Lys Lys Ala 
545 550 555 560 

Met Glu Phe Leu Asn Tyr He Asn Ala Lys Leu Pro Gly Ala Leu Glu 

565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys Lys 

580 585 590 

Lys Tyr Ala Val He Asp Glu Glu Gly Lys He Thr Thr Arg Gly Leu 
595 600 605 

Glu He Val Arg Arg Asp Trp Ser Glu He Ala Lys Glu Thr Gin Ala 
610 615 620 

Arg Val Leu Glu Ala Leu Leu Lys Asp Gly Asp Val Glu Lys Ala Val 
625 630 635 640 
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Arg lie Val Lys 



Pro Glu Lys Leu 

660 

Tyr Lys Ala Thr 
675 



Glu Val Thr Glu 
645 

Val He His Glu 



Gly Pro His Val 

680 



Lys Leu Ser Lys 
650 

Gin He Thr Arg 
665 

Ala Val Ala Lys 



Tyr Glu Val Pro 
655 

Asp Leu Lys Asp 
670 

Arg Leu Ala Ala 
685 



Arg Gly Val Lys 
690 

Lys Gly Ser Gly 
705 

Asp Pro Thr Lys 



Val Leu Pro Ala 

740 

Glu Asp Leu Arg 
755 



He Arg Pro Gly 
695 

Arg He Gly Asp 
710 

His Lys Tyr Asp 
725 

Val Glu Arg He 



Tyr Gin Lys Thr 

760 



Thr Val He Ser 

700 

Arg Ala He Pro 
715 

Ala Glu Tyr Tyr 
730 

Leu Arg Ala Phe 
745 

Arg Gin Val Gly 



Tyr He Val Leu 



Phe Asp Glu Phe 

720 

He Glu Asn Gin 
735 

Gly Tyr Arg Lys 
750 

Leu Ser Ala Trp 
765 



Leu Lys Pro Lys Gly Thr 
770 
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Met He Leu Asp 
1 

Arg He Phe Lys 

20 

His Phe Gin Pro 
35 



Thr Asp Tyr He 
5 

Lys Glu Asn Gly 



Tyr He Tyr Ala 

40 



Thr Lys Asp Gly 
10 

Glu Phe Lys He 
25 

Leu Leu Lys Asp 



Lys Pro He He 
15 

Glu Leu Asp Pro 
30 

Asp Ser Ala He 
45 



Glu Glu He Lys Ala He Lys Gly Glu Arg His Gly Lys Thr Val Arg 
50 55 60 

Val Leu Asp Ala Val Lys Val Arg Lys Lys Phe Leu Gly Arg Glu Val 
65 70 75 80 

Glu Val Trp Lys Leu He Phe Glu His Pro Gin Asp Arg Pro Ala Met 

85 90 95 

Arg Gly Lys He Arg Glu His Pro Ala Val Val Asp He Tyr Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
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115 



120 



125 



Met Glu Gly Asp 
130 

Phe Tyr His Glu 
145 

Ser Tyr Ala Asp 



Asp Leu Pro Tyr 

180 

Arg Phe Val Gin 
195 

Tyr Asn Gly Asp 
210 

Lys Leu Gly Val 
225 

Pro Lys lie Gin 



Arg lie His Phe 

260 

Pro Thr Tyr Thr 
275 

Lys Ser Lys Leu 
290 

Glu Ser Met Lys 
305 

Thr Tyr Glu Leu 



Lys Leu lie Gly 

340 

Asn Leu Val Glu 
355 

Leu Ala Pro Asn 
370 

Thr Thr Tyr Leu 
385 

Glu Asn lie lie 



Val Thr His Asn 



Glu Glu Leu Lys 
135 

Gly Asp Glu Phe 
150 

Glu Glu Glu Ala 
165 

Val Asp Val Val 



Val Val Lys Glu 

200 

Asn Phe Asp Leu 
215 

Arg Leu Val Leu 
230 

Arg Met Gly Asp 
245 

Asp Leu Phe Pro 



Leu Glu Ala Val 

280 

Gly Ala Glu Glu 
295 

Lys Leu Ala Gin 
310 

Gly Lys Glu Phe 
325 

Gin Ser Val Trp 



Trp Tyr Leu Leu 

360 

Lys Pro Asp Glu 
375 

Gly Gly Tyr Val 
390 

Tyr Leu Asp Phe 
405 

Val Ser Pro Asp 



Leu Leu Ala Phe 

140 

Gly Lys Gly Glu 
155 

Arg Val lie Thr 
170 

Ser Asn Glu Arg 
185 

Lys Asp Pro Asp 



Pro Tyr Leu lie 

220 

Gly Arg Asp Lys 
235 

Ser Phe Ala Val 
250 

Val Val Arg Arg 
265 

Tyr Glu Ala Val 



He Ala Ala He 

300 

Tyr Ser Met Glu 
315 

Phe Pro Met Glu 
330 

Asp Val Ser Arg 
345 

Arg Val Ala Tyr 



Glu Glu Tyr Lys 

380 

Lys Glu Pro Glu 
395 

Arg Ser Leu Tyr 
410 

Thr Leu Glu Lys 



Asp He Glu Thr 



He He Met He 

160 

Trp Lys Asn He 
175 

Glu Met He Lys 
190 

Val He He Thr 
205 

Lys Arg Ala Glu 



Glu His Pro Glu 

240 

Glu He Lys Gly 
255 

Thr He Asn Leu 
270 

Leu Gly Lys Thr 
285 

Trp Glu Thr Glu 



Asp Ala Arg Ala 

320 

Ala Glu Leu Ala 
335 

Ser Ser Thr Gly 
350 

Ala Arg Asn Glu 
365 

Arg Arg Leu Arg 



Lys Gly Leu Trp 

400 

Pro Ser He He 
415 

Glu Gly Cys Lys 
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420 



425 



430 



Asn Tyr Asp Val Ala Pro lie Val Gly Tyr Arg Phe Cys Lys Asp Phe 
435 440 445 

Pro Gly Phe lie Pro Ser lie Leu Gly Asp Leu lie Ala Met Arg Gin 
450 455 460 

Asp lie Lys Lys Lys Met Lys Ser Thr lie Asp Pro lie Glu Lys Lys 
465 470 475 480 

Met Leu Asp Tyr Arg Gin Arg Ala lie Lys Leu Leu Ala Asn Ser Tyr 

485 490 495 

Tyr Gly Tyr Met Gly Tyr Pro Lys Ala Arg Trp Tyr Ser Lys Glu Cys 

500 505 510 

Ala Glu Ser Val Thr Ala Trp Gly Arg His Tyr lie Glu Met Thr He 
515 520 525 

Arg Glu He Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr Ala Asp Thr 
530 535 540 

Asp Gly Phe Tyr Ala Thr He Pro Gly Glu Lys Pro Glu Leu He Lys 
545 550 555 560 

Lys Lys Ala Lys Glu Phe Leu Asn Tyr He Asn Ser Lys Leu Pro Gly 

565 570 575 

Leu Leu Glu Leu Glu Tyr Glu Gly Phe Tyr Leu Arg Gly Phe Phe Val 

580 585 590 

Thr Lys Lys Arg Tyr Ala Val He Asp Glu Glu Gly Arg He Thr Thr 
595 600 605 

Arg Gly Leu Glu Val Val Arg Arg Asp Trp Ser Glu He Ala Lys Glu 
610 615 620 

Thr Gin Ala Lys Val Leu Glu Ala He Leu Lys Glu Gly Ser Val Glu 
625 630 635 640 

Lys Ala Val Glu Val Val Arg Asp Val Val Glu Lys He Ala Lys Tyr 

645 650 655 

Arg Val Pro Leu Glu Lys Leu Val He His Glu Gin He Thr Arg Asp 

660 665 670 

Leu Lys Asp Tyr Lys Ala He Gly Pro His Val Ala He Ala Lys Arg 
675 680 685 

Leu Ala Ala Arg Gly He Lys Val Lys Pro Gly Thr He He Ser Tyr 
690 695 700 

He Val Leu Lys Gly Ser Gly Lys He Ser Asp Arg Val lie Leu Leu 
705 710 715 720 



Thr Glu Tyr Asp Pro Arg Lys His Lys Tyr Asp Pro Asp Tyr Tyr He 
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725 730 735 

Glu Asn Gin Val Leu Pro Ala Val Leu Arg lie Leu Glu Ala Phe Gly 

740 745 750 

Tyr Arg Lys Glu Asp Leu Arg Tyr Gin Ser Ser Lys Gin Thr Gly Leu 
755 760 765 

Asp Ala Trp Leu Lys Arg 
770 
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<211> 774 
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Met lie Leu Asp Thr Asp Tyr lie Thr Lys Asp Gly Lys Pro lie lie 
15 10 15 

Arg He Phe Lys Lys Glu Asn Gly Glu Phe Lys He Glu Leu Asp Pro 

20 25 30 

His Phe Gin Pro Tyr He Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 
35 40 45 

Glu Glu He Lys Ala He Lys Gly Glu Arg His Gly Lys Thr Val Arg 
50 55 60 

Val Leu Asp Ala Val Lys Val Arg Lys Lys Phe Leu Gly Arg Glu Val 
65 70 75 80 

Glu Val Trp Lys Leu He Phe Glu His Pro Gin Asp Glu Pro Ala Met 

85 90 95 

Arg Gly Lys He Arg Glu His Pro Ala Val Val Asp He Tyr Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Leu Leu Ala Phe Asp He Glu Thr 
130 135 140 

Phe Tyr His Glu Gly Asp Glu Phe Gly Lys Gly Glu He He Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Glu Ala Arg Val He Thr Trp Lys Asn He 

165 170 175 

Asp Leu Pro Tyr Val Asp Val Val Ser Asn Glu Arg Glu Met He Lys 

180 185 190 

Arg Phe Val Gin Val Val Lys Glu Lys Asp Pro Asp Val He He Thr 
195 200 205 
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Tyr Asn Gly Asp 
210 

Lys Leu Gly Val 
225 

Pro Lys lie Gin 



Arg lie His Phe 

260 

Pro Thr Tyr Thr 
275 

Lys Ser Lys Leu 
290 

Glu Ser Met Lys 
305 

Thr Tyr Glu Leu 



Lys Leu lie Gly 

340 

Asn Leu Val Glu 
355 

Leu Ala Pro Asn 
370 

Thr Thr Tyr Leu 
385 

Glu Asn lie lie 



Val Thr His Asn 

420 

Asn Tyr Asp Val 
435 

Pro Gly Phe lie 
450 

Asp lie Lys Lys 
465 

Met Leu Asp Tyr 



Tyr Gly Tyr Met 

500 



Asn Phe Asp Leu 
215 

Arg Leu Val Leu 
230 

Arg Met Gly Asp 
245 

Asp Leu Phe Pro 



Leu Glu Ala Val 

280 

Gly Ala Glu Glu 
295 

Lys Leu Ala Gin 
310 

Gly Lys Glu Phe 
325 

Gin Ser Val Trp 



Trp Tyr Leu Leu 

360 

Lys Pro Asp Glu 
375 

Gly Gly Tyr Val 
390 

Tyr Leu Asp Phe 
405 

Val Ser Pro Asp 



Ala Pro He Val 

440 

Pro Ser He Leu 
455 

Lys Met Lys Ser 
470 

Arg Gin Arg Ala 
485 

Gly Tyr Pro Lys 



Pro Tyr Leu He 

220 

Gly Arg Asp Lys 
235 

Ser Phe Ala Val 
250 

Val Val Arg Arg 
265 

Tyr Glu Ala Val 



He Ala Ala He 

300 

Tyr Ser Met Glu 
315 

Phe Pro Met Glu 
330 

Asp Val Ser Arg 
345 

Arg Val Ala Tyr 



Glu Glu Tyr Lys 

380 

Lys Glu Pro Glu 
395 

Arg Ser Leu Tyr 
410 

Thr Leu Glu Lys 
425 

Gly Tyr Arg Phe 



Gly Asp Leu He 

460 

Thr He Asp Pro 
475 

He Lys Leu Leu 
490 

Ala Arg Trp Tyr 
505 
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Lys Arg Ala Glu 



Glu His Pro Glu 

240 

Glu He Lys Gly 
255 

Thr He Asn Leu 
270 

Leu Gly Lys Thr 
285 

Trp Glu Thr Glu 



Asp Ala Arg Ala 

320 

Ala Glu Leu Ala 
335 

Ser Ser Thr Gly 
350 

Ala Arg Asn Glu 
365 

Arg Arg Leu Arg 



Lys Gly Leu Trp 

400 

Pro Ser He He 
415 

Glu Gly Cys Lys 
430 

Cys Lys Asp Phe 
445 

Ala Met Arg Gin 



He Glu Lys Lys 

480 

Ala Asn Ser Tyr 
495 

Ser Lys Glu Cys 
510 



Ala Glu Ser Val 
515 

Arg Glu lie Glu 
530 

Asp Gly Phe Tyr 
545 

Lys Lys Ala Lys 



Leu Leu Glu Leu 

580 

Thr Lys Lys Arg 
595 

Arg Gly Leu Glu 
610 

Thr Gin Ala Lys 
625 

Lys Ala Val Glu 



Arg Val Pro Leu 

660 

Leu Lys Asp Tyr 
675 

Leu Ala Ala Arg 
690 

lie Val Leu Lys 
705 

Thr Glu Tyr Asp 



Glu Asn Gin Val 

740 

Tyr Arg Lys Glu 
755 



Thr Ala Trp Gly 

520 

Glu Lys Phe Gly 
535 

Ala Thr lie Pro 
550 

Glu Phe Leu Asn 
565 

Glu Tyr Glu Gly 



Tyr Ala Val He 

600 

Val Val Arg Arg 
615 

Val Leu Glu Ala 
630 

Val Val Arg Asp 
645 

Glu Lys Leu Val 



Lys Ala He Gly 

680 

Gly He Lys Val 
695 

Gly Ser Gly Lys 
710 

Pro Arg Lys His 
725 

Leu Pro Ala Val 



Asp Leu Arg Tyr 

760 



Arg His Tyr He 



Phe Lys Val Leu 

540 

Gly Glu Lys Pro 
555 

Tyr He Asn Ser 
570 

Phe Tyr Leu Arg 
585 

Asp Glu Glu Gly 



Asp Trp Ser Glu 

620 

He Leu Lys Glu 
635 

Val Val Glu Lys 
650 

He His Glu Gin 
665 

Pro His Val Ala 



Lys Pro Gly Thr 

700 

He Ser Asp Arg 
715 

Lys Tyr Asp Pro 
730 

Leu Arg He Leu 
745 

Gin Ser Ser Lys 



Glu Met Thr He 
525 

Tyr Ala Asp Thr 



Glu Leu He Lys 

560 

Lys Leu Pro Gly 
575 

Gly Phe Phe Val 
590 

Arg He Thr Thr 
605 

He Ala Lys Glu 



Gly Ser Val Glu 

640 

He Ala Lys Tyr 
655 

He Thr Arg Asp 
670 

He Ala Lys Arg 
685 

He He Ser Tyr 



Val He Leu Leu 

720 

Asp Tyr Tyr He 
735 

Glu Ala Phe Gly 
750 

Gin Thr Gly Leu 
765 



Asp Ala Trp Leu Lys Arg 
770 
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Met lie Leu Asp Val Asp Tyr lie Thr Glu Asn Gly Lys Pro Val lie 
15 10 15 



Arg Val Phe Lys Lys Glu Asn Gly Glu Phe Arg lie Glu Tyr Asp Arg 

20 25 30 

Glu Phe Glu Pro Tyr Phe Tyr Ala Leu Leu Arg Asp Asp Ser Ala lie 
35 40 45 

Glu Glu He Lys Lys He Thr Ala Glu Arg His Gly Arg Val Val Lys 
50 55 60 

Val Lys Arg Ala Glu Lys Val Lys Lys Lys Phe Leu Gly Arg Ser Val 
65 70 75 80 

Glu Val Trp Val Leu Tyr Phe Thr His Pro Gin Asp Arg Pro Ala He 

85 90 95 

Arg Asp Lys He Arg Lys His Pro Ala Val He Asp He Tyr Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Glu Glu Glu Leu Lys Leu Met Ser Phe Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Thr Gly Pro He Leu Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Ser Glu Ala Arg Val He Thr Trp Lys Lys He 

165 170 175 

Asp Leu Pro Tyr Val Glu Val Val Ser Thr Glu Lys Glu Met He Lys 

180 185 190 

Arg Phe Leu Arg Val Val Lys Glu Lys Asp Pro Asp Val Leu He Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Cys Glu 
210 215 220 

Lys Leu Gly Val Ser Phe Thr Leu Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

He Gin Arg Met Gly Asp Arg Phe Ala Val Glu Val Lys Gly Arg Val 

245 250 255 

His Phe Asp Leu Tyr Pro Val He Arg Arg Thr He Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala Val Phe Gly Lys Pro Lys Glu 
275 280 285 



Lys Val Tyr Ala Glu Glu He Ala Thr Ala Trp Glu Thr Gly Glu Gly 
290 295 300 
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Leu Glu Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Arg Val Thr Tyr 
305 310 315 320 



Glu Leu Gly Arg Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 

325 330 335 

lie Gly Gin Gly Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

Pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Gly Gly Tyr 
370 375 380 

Ala Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Leu Trp Asp Asn lie 
385 390 395 400 

Val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser lie lie lie Thr His 

405 410 415 

Asn Val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Arg Ser Tyr Asp 

420 425 430 

Val Ala Pro Glu Val Gly His Lys Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 

lie Pro Ser Leu Leu Gly Asn Leu Leu Glu Glu Arg Gin Lys lie Lys 
450 455 460 

Arg Lys Met Lys Ala Thr Leu Asp Pro Leu Glu Lys Asn Leu Leu Asp 
465 470 475 480 

Tyr Arg Gin Arg Ala lie Lys lie Leu Ala Asn Ser Tyr Tyr Gly Tyr 

485 490 495 

Tyr Gly Tyr Ala Arg Ala Arg Trp Tyr Cys Arg Glu Cys Ala Glu Ser 

500 505 510 

Val Thr Ala Trp Gly Arg Glu Tyr He Glu Met Val He Arg Glu Leu 
515 520 525 

Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr Ala Asp Thr Asp Gly Leu 
530 535 540 

His Ala Thr He Pro Gly Ala Asp Ala Glu Thr Val Lys Lys Lys Ala 
545 550 555 560 

Met Glu Phe Leu Asn Tyr He Asn Pro Lys Leu Pro Gly Leu Leu Glu 

565 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Val Arg Gly Phe Phe Val Thr Lys Lys 

580 585 590 



Lys Tyr Ala Val He Asp Glu Glu Gly Lys He Thr Thr Arg Gly Leu 
595 600 605 
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Glu lie Val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala 
610 615 620 



Arg Val Leu Glu Ala He Leu Arg His Gly Asp Val Glu Glu Ala Val 
625 630 635 640 

Arg He Val Arg Glu Val Thr Glu Lys Leu Ser Lys Tyr Glu Val Pro 

645 650 655 

Pro Glu Lys Leu Val He His Glu Gin He Thr Arg Glu Leu Lys Asp 

660 665 670 

Tyr Lys Ala Thr Gly Pro His Val Ala He Ala Lys Arg Leu Ala Ala 
675 680 685 

Arg Gly Val Lys He Arg Pro Gly Thr Val He Ser Tyr He Val Leu 
690 695 700 

Lys Gly Ser Gly Arg He Gly Asp Arg Ala He Pro Phe Asp Glu Phe 
705 710 715 720 

Asp Pro Thr Lys His Lys Tyr Asp Ala Asp Tyr Tyr He Glu Asn Gin 

725 730 735 

Val Leu Pro Ala Val Glu Arg He Leu Arg Ala Phe Gly Tyr Arg Lys 

740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Gly Ala Trp 
755 760 765 

Leu Lys Pro Lys Gly Lys Lys Lys 
770 775 

<210> 56 
<211> 776 
<212> PRT 

<213> Pyrococcus GB-D 
<400> 56 

Met He Leu Asp Val Asp Tyr He Thr Glu Asn Gly Lys Pro Val He 
15 10 15 

Arg Val Phe Lys Lys Glu Asn Gly Glu Phe Arg He Glu Tyr Asp Arg 

20 25 30 

Glu Phe Glu Pro Tyr Phe Tyr Ala Leu Leu Arg Asp Asp Ser Ala He 
35 40 45 

Glu Glu He Lys Lys He Thr Ala Glu Arg His Gly Arg Val Val Lys 
50 55 60 

Val Lys Arg Ala Glu Lys Val Lys Lys Lys Phe Leu Gly Arg Ser Val 
65 70 75 80 

Glu Val Trp Val Leu Tyr Phe Thr His Pro Gin Asp Glu Pro Ala He 



70 



85 



90 



95 



Arg Asp Lys lie 

100 

Asp lie Pro Phe 
115 

Met Glu Gly Glu 
130 

Leu Tyr His Glu 
145 

Ser Tyr Ala Asp 



Asp Leu Pro Tyr 

180 

Arg Phe Leu Arg 
195 

Tyr Asn Gly Asp 
210 

Lys Leu Gly Val 
225 

lie Gin Arg Met 



His Phe Asp Leu 

260 

Tyr Thr Leu Glu 
275 

Lys Val Tyr Ala 
290 

Leu Glu Arg Val 
305 

Glu Leu Gly Arg 



He Gly Gin Gly 

340 

Val Glu Trp Phe 
355 

Pro Asn Lys Pro 
370 

Ala Gly Gly Tyr 



Arg Lys His Pro 



Ala Lys Arg Tyr 

120 

Glu Glu Leu Lys 
135 

Gly Glu Glu Phe 
150 

Glu Ser Glu Ala 
165 

Val Glu Val Val 



Val Val Lys Glu 

200 

Asn Phe Asp Phe 
215 

Ser Phe Thr Leu 
230 

Gly Asp Arg Phe 
245 

Tyr Pro Val He 



Ala Val Tyr Glu 

280 

Glu Glu He Ala 
295 

Ala Arg Tyr Ser 
310 

Glu Phe Phe Pro 
325 

Leu Trp Asp Val 



Leu Leu Arg Lys 

360 

Asp Glu Arg Glu 
375 

Val Lys Glu Pro 



Ala Val He Asp 
105 

Leu He Asp Lys 



Leu Met Ser Phe 

140 

Gly Thr Gly Pro 
155 

Arg Val He Thr 
170 

Ser Thr Glu Lys 
185 

Lys Asp Pro Asp 



Ala Tyr Leu Lys 

220 

Gly Arg Asp Gly 
235 

Ala Val Glu Val 
250 

Arg Arg Thr He 
265 

Ala Val Phe Gly 



Thr Ala Trp Glu 

300 

Met Glu Asp Ala 
315 

Met Glu Ala Gin 
330 

Ser Arg Ser Ser 
345 

Ala Tyr Glu Arg 



Leu Ala Arg Arg 

380 

Glu Arg Gly Leu 



He Tyr Glu Tyr 
110 

Gly Leu He Pro 
125 

Asp He Glu Thr 



He Leu Met He 

160 

Trp Lys Lys He 
175 

Glu Met He Lys 
190 

Val Leu He Thr 
205 

Lys Arg Cys Glu 



Ser Glu Pro Lys 

240 

Lys Gly Arg Val 
255 

Asn Leu Pro Thr 
270 

Lys Pro Lys Glu 
285 

Thr Gly Glu Gly 



Arg Val Thr Tyr 

320 

Leu Ser Arg Leu 
335 

Thr Gly Asn Leu 
350 

Asn Glu Leu Ala 
365 

Arg Gly Gly Tyr 



Trp Asp Asn He 
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385 

Val Tyr Leu Asp 



Asn Val Ser Pro 

420 

Val Ala Pro Glu 
435 

lie Pro Ser Leu 
450 

Arg Lys Met Lys 
465 

Tyr Arg Gin Arg 



Tyr Gly Tyr Ala 

500 

Val Thr Ala Trp 
515 

Glu Glu Lys Phe 
530 

His Ala Thr He 
545 

Met Glu Phe Leu 



Leu Glu Tyr Glu 

580 

Lys Tyr Ala Val 
595 

Glu He Val Arg 
610 

Arg Val Leu Glu 
625 

Arg He Val Arg 



Pro Glu Lys Leu 

660 

Tyr Lys Ala Thr 
675 

Arg Gly Val Lys 



390 

Phe Arg Ser Leu 
405 

Asp Thr Leu Asn 



Val Gly His Lys 

440 

Leu Gly Asn Leu 
455 

Ala Thr Leu Asp 
470 

Ala He Lys He 
485 

Arg Ala Arg Trp 



Gly Arg Glu Tyr 

520 

Gly Phe Lys Val 
535 

Pro Gly Ala Asp 
550 

Asn Tyr He Asn 
565 

Gly Phe Tyr Val 



He Asp Glu Glu 

600 

Arg Asp Trp Ser 
615 

Ala He Leu Arg 
630 

Glu Val Thr Glu 
645 

Val He His Glu 



Gly Pro His Val 

680 

He Arg Pro Gly 



395 

Tyr Pro Ser He 
410 

Arg Glu Gly Cys 
425 

Phe Cys Lys Asp 



Leu Glu Glu Arg 

460 

Pro Leu Glu Lys 
475 

Leu Ala Asn Ser 
490 

Tyr Cys Arg Glu 
505 

He Glu Met Val 



Leu Tyr Ala Asp 

540 

Ala Glu Thr Val 
555 

Pro Lys Leu Pro 
570 

Arg Gly Phe Phe 
585 

Gly Lys He Thr 



Glu He Ala Lys 

620 

His Gly Asp Val 
635 

Lys Leu Ser Lys 
650 

Gin He Thr Arg 
665 

Ala He Ala Lys 



Thr Val He Ser 
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400 

He He Thr His 
415 

Arg Ser Tyr Asp 
430 

Phe Pro Gly Phe 

445 

Gin Lys He Lys 



Asn Leu Leu Asp 

480 

Tyr Tyr Gly Tyr 
495 

Cys Ala Glu Ser 
510 

He Arg Glu Leu 
525 

Thr Asp Gly Leu 



Lys Lys Lys Ala 

560 

Gly Leu Leu Glu 
575 

Val Thr Lys Lys 
590 

Thr Arg Gly Leu 
605 

Glu Thr Gin Ala 



Glu Glu Ala Val 

640 

Tyr Glu Val Pro 
655 

Glu Leu Lys Asp 
670 

Arg Leu Ala Ala 
685 

Tyr He Val Leu 



690 695 700 

Lys Gly Ser Gly Arg lie Gly Asp Arg Ala lie Pro Phe Asp Glu Phe 
705 710 715 720 

Asp Pro Thr Lys His Lys Tyr Asp Ala Asp Tyr Tyr lie Glu Asn Gin 

725 730 735 

Val Leu Pro Ala Val Glu Arg lie Leu Arg Ala Phe Gly Tyr Arg Lys 

740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Gly Ala Trp 
755 760 765 

Leu Lys Pro Lys Gly Lys Lys Lys 
770 775 

<210> 57 

<211> 2322 

<212> DNA 

<213> Thermococcus gorgonarius 
<220> 

<221> misc_f eature 

<222> (277) . . (279) 

<223> NNN = AGA, AGG, CGA, CGC, CGG, CGT 
<220> 

<221> CDS 

<222> (1) . . (2322) 

<223> 



<400> 57 
atg ate etc 
Met lie Leu 
1 

agg ate ttc 
Arg lie Phe 



aac ttt gag 
Asn Phe Glu 
35 

gag gac gtc 
Glu Asp Val 
50 

gtt gtc agg 
Val Val Arg 
65 

gag gtc tgg 
Glu Val Trp 



gat aca gac 
Asp Thr Asp 
5 

aag aag gag 
Lys Lys Glu 
20 

cca tac ate 
Pro Tyr lie 



aag aag ata 
Lys Lys lie 



gee gag aaa 
Ala Glu Lys 
70 

aag etc tac 
Lys Leu Tyr 
85 



tac ata act 
Tyr lie Thr 



aac ggc gag 
Asn Gly Glu 
25 

tac gcg etc 
Tyr Ala Leu 
40 

act gee gag 
Thr Ala Glu 
55 

gtg aag aag 
Val Lys Lys 



ttc act cac 
Phe Thr His 



gag gat gga 
Glu Asp Gly 
10 

ttc aaa ata 
Phe Lys lie 



ttg aag gac 
Leu Lys Asp 



agg cac ggc 
Arg His Gly 
60 

aag ttc eta 
Lys Phe Leu 
75 

ccc cag gac 
Pro Gin Asp 
90 



aag ccc gtc 
Lys Pro Val 
15 

gac tac gac 
Asp Tyr Asp 
30 

gac tct gcg 
Asp Ser Ala 
45 

act ace gtt 
Thr Thr Val 



ggc agg ccg 
Gly Arg Pro 



nnn ccc gca 
Xaa Pro Ala 
95 



ate 48 
lie 



aga 96 
Arg 



att 144 
He 



agg 192 
Arg 



ata 240 

He 

80 

ate 288 
He 



73 



agg gac aag 
Arg Asp Lys 



gac ate ccc 
Asp lie Pro 
115 

atg gag ggc 
Met Glu Gly 
130 

etc tat cac 
Leu Tyr His 
145 

age tac gee 
Ser Tyr Ala 



gac ctt ccc 
Asp Leu Pro 



cgc ttc etc 
Arg Phe Leu 
195 

tac aac ggc 
Tyr Asn Gly 
210 

aag etc gga 
Lys Leu Gly 
225 

ate cag cgc 
lie Gin Arg 



cac ttc gac 
His Phe Asp 



tac ace ctt 
Tyr Thr Leu 
275 

aag gtc tac 
Lys Val Tyr 
290 

tta gaa agg 
Leu Glu Arg 
305 

gaa etc gga 



ata aag gag 
lie Lys Glu 
100 

ttc gcg aag 
Phe Ala Lys 



gac gag gaa 
Asp Glu Glu 



gag ggc gag 
Glu Gly Glu 
150 

gac gag gaa 
Asp Glu Glu 
165 

tat gtc gac 
Tyr Val Asp 
180 

aag gtc gtc 
Lys Val Val 



gac aac ttc 
Asp Asn Phe 



gtc aag ttc 
Val Lys Phe 
230 

atg ggc gat 
Met Gly Asp 
245 

etc tac ccc 
Leu Tyr Pro 
260 

gag gca gta 
Glu Ala Val 



get gag gag 
Ala Glu Glu 



gtg gee cgc 
Val Ala Arg 
310 

aaa gag ttc 



cat cct gee 
His Pro Ala 
105 

cgc tac etc 
Arg Tyr Leu 
120 

ctt aag atg 
Leu Lys Met 
135 

gag ttc gee 
Glu Phe Ala 



ggg gcg cgc 
Gly Ala Arg 



gtc gtt tec 
Val Val Ser 
185 

aag gaa aag 
Lys Glu Lys 
200 

gac ttc gee 
Asp Phe Ala 
215 

ate etc gga 
lie Leu Gly 



cgc ttt gcg 
Arg Phe Ala 



gtc att agg 
Val He Arg 
265 

tat gaa gee 
Tyr Glu Ala 
280 

ata gcg cag 
He Ala Gin 
295 

tac teg atg 
Tyr Ser Met 



ttc cct atg 



gtt gtg gac 
Val Val Asp 



ata gac aaa 
He Asp Lys 



etc gee ttc 
Leu Ala Phe 
140 

gaa ggg cct 
Glu Gly Pro 
155 

gtt att ace 
Val He Thr 
170 

ace gag aag 
Thr Glu Lys 



gat ccc gac 
Asp Pro Asp 



tac etc aag 
Tyr Leu Lys 
220 

agg gaa ggg 
Arg Glu Gly 
235 

gtg gag gtc 
Val Glu Val 
250 

aga acg att 
Arg Thr He 



ate ttt gga 
He Phe Gly 



gec tgg gaa 
Ala Trp Glu 
300 

gag gac gca 
Glu Asp Ala 
315 

gaa gee cag 



ate tac gag 
He Tyr Glu 
110 

ggc tta ate 
Gly Leu He 
125 

gac ate gag 
Asp He Glu 



ate ctg atg 
He Leu Met 



tgg aag aat 
Trp Lys Asn 
175 

gag atg ata 
Glu Met He 
190 

gtc etc ata 
Val Leu He 
205 

aag cgc tec 
Lys Arg Ser 



age gag ccg 
Ser Glu Pro 



aag gga agg 
Lys Gly Arg 
255 

aac etc ccc 
Asn Leu Pro 
270 

cag ccg aag 
Gin Pro Lys 
285 

acg ggc gag 
Thr Gly Glu 



aag gta ace 
Lys Val Thr 



etc teg cgc 



tac 336 
Tyr 



ccg 384 
Pro 



acg 432 
Thr 



ata 480 

He 

160 

ate 528 
He 



aag 576 
Lys 



acc 624 
Thr 



gag 672 
Glu 



aaa 720 

Lys 

240 

att 768 
He 



act 816 
Thr 



gag 864 
Glu 



gga 912 
Gly 



tat 960 

Tyr 

320 

etc 1008 
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Glu Leu Gly 



gta ggc cag 
Val Gly Gin 



gtc gag tgg 
Val Glu Trp 
355 

cca aac aag 
Pro Asn Lys 
370 

gcg ggt gga 
Ala Gly Gly 
385 

gtg tat ctg 
Val Tyr Leu 



aac gtc tec 
Asn Val Ser 



gtg get cct 
Val Ala Pro 
435 

ate cca age 
lie Pro Ser 
450 

aag aag atg 
Lys Lys Met 
465 

tac agg caa 
Tyr Arg Gin 



tac ggc tat 
Tyr Gly Tyr 



gtt acc get 
Val Thr Ala 
515 

gag gag aaa 
Glu Glu Lys 
530 

ttc gca aca 
Phe Ala Thr 



Lys Glu Phe 
325 

age etc tgg 
Ser Leu Trp 
340 

ttt ttg ctg 
Phe Leu Leu 



ccg gac gag 
Pro Asp Glu 



tac gtc aag 
Tyr Val Lys 
390 

gac ttc cgc 
Asp Phe Arg 
405 

cct gat aca 
Pro Asp Thr 
420 

cag gta ggc 
Gin Val Gly 



etc etc gga 
Leu Leu Gly 



aag gee act 
Lys Ala Thr 
470 

cga gca ate 
Arg Ala lie 
485 

gca aag gee 
Ala Lys Ala 
500 

tgg ggc agg 
Trp Gly Arg 



ttt ggc ttt 
Phe Gly Phe 



ata cct gga 
lie Pro Gly 



Phe Pro Met 



gat gta tct 
Asp Val Ser 
345 

agg aag gee 
Arg Lys Ala 
360 

agg gag ctg 
Arg Glu Leu 
375 

gag ccc gaa 
Glu Pro Glu 



tec ctg tat 
Ser Leu Tyr 



etc aac agg 
Leu Asn Arg 
425 

cat aag ttc 
His Lys Phe 
440 

gac etc ttg 
Asp Leu Leu 
455 

ata gac cca 
lie Asp Pro 



aaa ate ctt 
Lys lie Leu 



cgc tgg tac 
Arg Trp Tyr 
505 

cag tac ate 
Gin Tyr lie 
520 

aaa gtc etc 
Lys Val Leu 
535 

gcg gac gee 
Ala Asp Ala 



Glu Ala Gin 
330 

cgc teg agt 
Arg Ser Ser 



tac gag agg 
Tyr Glu Arg 



gca aga aga 
Ala Arg Arg 
380 

agg gga ctg 
Arg Gly Leu 
395 

cct teg ata 
Pro Ser lie 
410 

gag ggt tgt 
Glu Gly Cys 



tgc aag gac 
Cys Lys Asp 



gag gag aga 
Glu Glu Arg 
460 

ate gag aag 
lie Glu Lys 
475 

get aat age 
Ala Asn Ser 
490 

tgc aag gag 
Cys Lys Glu 



gag acc acg 
Glu Thr Thr 



tac gcg gac 
Tyr Ala Asp 
540 

gaa acc gtc 
Glu Thr Val 



Leu Ser Arg 
335 

acc gga aac 
Thr Gly Asn 
350 

aat gaa ctt 
Asn Glu Leu 
365 

agg gag age 
Arg Glu Ser 



tgg gag aac 
Trp Glu Asn 



ata ate acc 
lie He Thr 
415 

gag gag tac 
Glu Glu Tyr 
430 

ttc ccc ggc 
Phe Pro Gly 
445 

cag aag gta 
Gin Lys Val 



aaa etc etc 
Lys Leu Leu 



ttc tac ggt 
Phe Tyr Gly 
495 

tgc gee gag 
Cys Ala Glu 
510 

ata agg gaa 
He Arg Glu 
525 

aca gat gga 
Thr Asp Gly 



aaa aag aag 
Lys Lys Lys 



Leu 



etc 1056 
Leu 



gca 1104 
Ala 



tac 1152 
Tyr 



ate 1200 

He 

400 

cat 1248 
His 



gac 1296 
Asp 



ttc 1344 
Phe 



aag 1392 
Lys 



gat 1440 

Asp 

480 

tac 1488 
Tyr 



age 1536 
Ser 



ata 1584 
He 



ttt 1632 
Phe 



gca 1680 
Ala 



75 



545 



550 



555 



560 



aag gag ttc ctg gac tac ate aac gec aaa ctg ccc ggc ctg etc gaa 172 8 

Lys Glu Phe Leu Asp Tyr lie Asn Ala Lys Leu Pro Gly Leu Leu Glu 

565 570 575 

etc gaa tac gag ggc ttc tac aag cgc ggc ttc ttc gtg acg aag aag 1776 
Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys Lys 

580 585 590 

aag tac gcg gtt ata gac gag gag gac aag ata acg acg cgc ggg ctt 1824 
Lys Tyr Ala Val lie Asp Glu Glu Asp Lys lie Thr Thr Arg Gly Leu 
595 600 605 

gaa ata gtt agg cgt gac tgg age gag ata gcg aag gag acg cag gcg 1872 
Glu lie Val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala 
610 615 620 

agg gtt ctt gag gcg ata eta aag cac ggt gac gtt gaa gaa gcg gta 192 0 

Arg Val Leu Glu Ala He Leu Lys His Gly Asp Val Glu Glu Ala Val 
625 630 635 640 

agg att gtc aaa gag gtt acg gag aag ctg age aag tac gag gtt cca 1968 
Arg He Val Lys Glu Val Thr Glu Lys Leu Ser Lys Tyr Glu Val Pro 

645 650 655 

ccg gag aag ctg gtc ate tac gag cag ata ace cgc gac ctg aag gac 2016 
Pro Glu Lys Leu Val He Tyr Glu Gin He Thr Arg Asp Leu Lys Asp 

660 665 670 

tac aag gee ace ggg ccg cat gtg get gtt gca aaa cgc etc gee gca 2064 
Tyr Lys Ala Thr Gly Pro His Val Ala Val Ala Lys Arg Leu Ala Ala 
675 680 685 

agg ggg ata aaa ate egg ccc gga acg gtc ata age tac ate gtg etc 2112 
Arg Gly He Lys He Arg Pro Gly Thr Val He Ser Tyr He Val Leu 
690 695 700 

aaa ggc teg gga agg att ggg gac agg get ata ccc ttt gac gaa ttt 2160 
Lys Gly Ser Gly Arg He Gly Asp Arg Ala He Pro Phe Asp Glu Phe 
705 710 715 720 

gac ccg gca aag cac aag tac gat gca gaa tac tac ate gag aac cag 2208 
Asp Pro Ala Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin 

725 730 735 

gtt ctt cca get gtg gag agg att ctg agg gee ttt ggt tac cgt aaa 2256 
Val Leu Pro Ala Val Glu Arg He Leu Arg Ala Phe Gly Tyr Arg Lys 

740 745 750 

gaa gat tta agg tat cag aaa acg egg cag gtt ggc ttg ggg gcg tgg 2304 
Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Gly Ala Trp 
755 760 765 

eta aaa cct aag aca tga 2322 
Leu Lys Pro Lys Thr 
770 



76 



<210> 58 
<211> 773 
<212> PRT 

<213> Thermococcus gorgonarius 
<220> 

<221> misc_f eature 
<222> (93) . . (93) 

<223> The 'Xaa' at location 93 stands for Lys, Asn, Arg, Ser, Thr, lie, 
Met, Glu, Asp, Gly, Ala, Val, Gin, His, Pro, Leu, Tyr, Trp, Cys, 
or Phe. 

<400> 58 

Met lie Leu Asp Thr Asp Tyr lie Thr Glu Asp Gly Lys Pro Val lie 
15 10 15 

Arg lie Phe Lys Lys Glu Asn Gly Glu Phe Lys lie Asp Tyr Asp Arg 

20 25 30 

Asn Phe Glu Pro Tyr lie Tyr Ala Leu Leu Lys Asp Asp Ser Ala lie 
35 40 45 

Glu Asp Val Lys Lys lie Thr Ala Glu Arg His Gly Thr Thr Val Arg 
50 55 60 

Val Val Arg Ala Glu Lys Val Lys Lys Lys Phe Leu Gly Arg Pro lie 
65 70 75 80 

Glu Val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp Xaa Pro Ala He 

85 90 95 

Arg Asp Lys He Lys Glu His Pro Ala Val Val Asp He Tyr Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro He Leu Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Gly Ala Arg Val He Thr Trp Lys Asn He 

165 170 175 

Asp Leu Pro Tyr Val Asp Val Val Ser Thr Glu Lys Glu Met He Lys 

180 185 190 

Arg Phe Leu Lys Val Val Lys Glu Lys Asp Pro Asp Val Leu He Thr 
195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Ser Glu 
210 215 220 
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Lys Leu Gly Val Lys Phe lie Leu Gly Arg Glu Gly Ser Glu Pro Lys 
225 230 235 240 



He Gin Arg Met Gly Asp Arg Phe Ala Val Glu Val Lys Gly Arg He 

245 250 255 

His Phe Asp Leu Tyr Pro Val He Arg Arg Thr He Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala He Phe Gly Gin Pro Lys Glu 
275 280 285 

Lys Val Tyr Ala Glu Glu He Ala Gin Ala Trp Glu Thr Gly Glu Gly 
290 295 300 

Leu Glu Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Lys Val Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 

325 330 335 

Val Gly Gin Ser Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

Pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Glu Ser Tyr 
370 375 380 

Ala Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Leu Trp Glu Asn He 
385 390 395 400 

Val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser He He He Thr His 

405 410 415 

Asn Val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Glu Glu Tyr Asp 

420 425 430 

Val Ala Pro Gin Val Gly His Lys Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 

He Pro Ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys Val Lys 
450 455 460 

Lys Lys Met Lys Ala Thr He Asp Pro He Glu Lys Lys Leu Leu Asp 
465 470 475 480 

Tyr Arg Gin Arg Ala He Lys He Leu Ala Asn Ser Phe Tyr Gly Tyr 

485 490 495 

Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu Ser 

500 505 510 



Val Thr Ala Trp Gly Arg Gin Tyr He Glu Thr Thr He Arg Glu He 
515 520 525 
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Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr Ala Asp Thr Asp Gly Phe 
530 535 540 



Phe Ala Thr lie 
545 

Lys Glu Phe Leu 



Leu Glu Tyr Glu 

580 

Lys Tyr Ala Val 
595 

Glu He Val Arg 
610 

Arg Val Leu Glu 
625 

Arg He Val Lys 



Pro Glu Lys Leu 

660 

Tyr Lys Ala Thr 
675 



Pro Gly Ala Asp 
550 

Asp Tyr He Asn 
565 

Gly Phe Tyr Lys 



He Asp Glu Glu 

600 

Arg Asp Trp Ser 
615 

Ala He Leu Lys 
630 

Glu Val Thr Glu 
645 

Val lie Tyr Glu 



Gly Pro His Val 

680 



Ala Glu Thr Val 
555 

Ala Lys Leu Pro 
570 

Arg Gly Phe Phe 
585 

Asp Lys He Thr 



Glu He Ala Lys 

620 

His Gly Asp Val 
635 

Lys Leu Ser Lys 
650 

Gin He Thr Arg 
665 

Ala Val Ala Lys 



Lys Lys Lys Ala 

560 

Gly Leu Leu Glu 
575 

Val Thr Lys Lys 
590 

Thr Arg Gly Leu 
605 

Glu Thr Gin Ala 



Glu Glu Ala Val 

640 

Tyr Glu Val Pro 
655 

Asp Leu Lys Asp 
670 

Arg Leu Ala Ala 
685 



Arg Gly He Lys 
690 

Lys Gly Ser Gly 
705 

Asp Pro Ala Lys 



He Arg Pro Gly 
695 

Arg He Gly Asp 
710 

His Lys Tyr Asp 
725 



Thr Val He Ser 

700 

Arg Ala He Pro 
715 

Ala Glu Tyr Tyr 
730 



Tyr He Val Leu 



Phe Asp Glu Phe 

720 

He Glu Asn Gin 
735 



Val Leu Pro Ala 

740 

Glu Asp Leu Arg 
755 



Val Glu Arg He 



Tyr Gin Lys Thr 

760 



Leu Arg Ala Phe 

745 

Arg Gin Val Gly 



Gly Tyr Arg Lys 
750 

Leu Gly Ala Trp 
765 



Leu Lys Pro Lys Thr 
770 



<210> 59 

<211> 2322 

<212> DNA 

<213> Thermococcus gorgonarius 



<220> 

<221> CDS 

<222> (1) . . (2322) 

<223> 
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<220> 

<221> misc_f eature 
<222> (277) . . (279) 
<223> NNN = GAA, GAG 

<400> 59 

atg ate etc gat aca gac tac ata act gag gat gga aag ccc gtc ate 4 8 

Met lie Leu Asp Thr Asp Tyr lie Thr Glu Asp Gly Lys Pro Val lie 

15 10 15 

agg ate ttc aag aag gag aac ggc gag ttc aaa ata gac tac gac aga 96 

Arg lie Phe Lys Lys Glu Asn Gly Glu Phe Lys lie Asp Tyr Asp Arg 

20 25 30 

aac ttt gag cca tac ate tac gcg etc ttg aag gac gac tct gcg att 144 

Asn Phe Glu Pro Tyr lie Tyr Ala Leu Leu Lys Asp Asp Ser Ala lie 
35 40 45 

gag gac gtc aag aag ata act gec gag agg cac ggc act acc gtt agg 192 

Glu Asp Val Lys Lys He Thr Ala Glu Arg His Gly Thr Thr Val Arg 
50 55 60 

gtt gtc agg gee gag aaa gtg aag aag aag ttc eta ggc agg ccg ata 240 

Val Val Arg Ala Glu Lys Val Lys Lys Lys Phe Leu Gly Arg Pro He 
65 70 75 80 

gag gtc tgg aag etc tac ttc act cac ccc cag gac nnn ccc gca ate 288 

Glu Val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp Xaa Pro Ala He 

85 90 95 

a 99 9 ac aa 9 ata aag gag cat cct gee gtt gtg gac ate tac gag tac 336 

Arg Asp Lys He Lys Glu His Pro Ala Val Val Asp He Tyr Glu Tyr 

100 105 110 

gac ate ccc ttc gcg aag cgc tac etc ata gac aaa ggc tta ate ccg 384 

Asp lie Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

atg gag ggc gac gag gaa ctt aag atg etc gee ttc gac ate gag acg 4 32 

Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp He Glu Thr 
130 135 140 

etc tat cac gag ggc gag gag ttc gee gaa ggg cct ate ctg atg ata 4 80 

Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro He Leu Met He 
145 150 155 160 

age tac gee gac gag gaa ggg gcg cgc gtt att acc tgg aag aat ate 52 8 

Ser Tyr Ala Asp Glu Glu Gly Ala Arg Val He Thr Trp Lys Asn He 

165 170 175 

gac ctt ccc tat gtc gac gtc gtt tec acc gag aag gag atg ata aag 576 

Asp Leu Pro Tyr Val Asp Val Val Ser Thr Glu Lys Glu Met He Lys 

180 185 190 

cgc ttc etc aag gtc gtc aag gaa aag gat ccc gac gtc etc ata acc 624 

Arg Phe Leu Lys Val Val Lys Glu Lys Asp Pro Asp Val Leu He Thr 
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195 200 205 

tac aac ggc gac aac ttc gac ttc gcc tac etc aag aag cgc tec gag 672 
Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Ser Glu 
210 215 220 

aag etc gga gtc aag ttc ate etc gga agg gaa ggg age gag ccg aaa 720 
Lys Leu Gly Val Lys Phe lie Leu Gly Arg Glu Gly Ser Glu Pro Lys 

225 230 235 240 

ate cag cgc atg ggc gat cgc ttt gcg gtg gag gtc aag gga agg att 768 

He Gin Arg Met Gly Asp Arg Phe Ala Val Glu Val Lys Gly Arg He 

245 250 255 

cac ttc gac etc tac ccc gtc att agg aga acg att aac etc ccc act 816 

His Phe Asp Leu Tyr Pro Val He Arg Arg Thr He Asn Leu Pro Thr 

260 265 270 

tac acc ctt gag gca gta tat gaa gcc ate ttt gga cag ccg aag gag 864 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala He Phe Gly Gin Pro Lys Glu 
275 280 285 

aag gtc tac get gag gag ata gcg cag gcc tgg gaa acg ggc gag gga 912 

Lys Val Tyr Ala Glu Glu He Ala Gin Ala Trp Glu Thr Gly Glu Gly 
290 295 300 

tta gaa agg gtg gcc cgc tac teg atg gag gac gca aag gta acc tat 960 

Leu Glu Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Lys Val Thr Tyr 

305 310 315 320 

gaa etc gga aaa gag ttc ttc cct atg gaa gcc cag etc teg cgc etc 1008 

Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Gin Leu Ser Arg Leu 

325 330 335 

gta ggc cag age etc tgg gat gta tct cgc teg agt acc gga aac etc 1056 

Val Gly Gin Ser Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

gtc gag tgg ttt ttg ctg agg aag gcc tac gag agg aat gaa ctt gca 1104 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 
355 360 365 

cca aac aag ccg gac gag agg gag ctg gca aga aga agg gag age tac 1152 

Pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Glu Ser Tyr 
370 375 380 

gcg ggt gga tac gtc aag gag ccc gaa agg gga ctg tgg gag aac ate 1200 

Ala Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Leu Trp Glu Asn He 

385 390 395 400 

gtg tat ctg gac ttc cgc tec ctg tat cct teg ata ata ate acc cat 1248 

Val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser He He He Thr His 

405 410 415 

aac gtc tec cct gat aca etc aac agg gag ggt tgt gag gag tac gac 1296 

Asn Val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Glu Glu Tyr Asp 

420 425 430 
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gtg get cct cag gta ggc cat aag ttc tgc aag gac ttc ccc ggc ttc 1344 
Val Ala Pro Gin Val Gly His Lys Phe Cys Lys Asp Phe Pro Gly Phe 
435 440 445 

ate cca age etc etc gga gac etc ttg gag gag aga cag aag gta aag 13 92 

lie Pro Ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys Val Lys 
450 455 460 

aag aag atg aag gee act ata gac cca ate gag aag aaa etc etc gat 1440 
Lys Lys Met Lys Ala Thr lie Asp Pro lie Glu Lys Lys Leu Leu Asp 
465 470 475 480 

tac agg caa cga gca ate aaa ate ctt get aat age ttc tac ggt tac 14 88 
Tyr Arg Gin Arg Ala He Lys He Leu Ala Asn Ser Phe Tyr Gly Tyr 

485 490 495 

tac ggc tat gca aag gec cgc tgg tac tgc aag gag tgc gee gag age 1536 
Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu Ser 

500 505 510 

gtt acc get tgg ggc agg cag tac ate gag acc acg ata agg gaa ata 1584 
Val Thr Ala Trp Gly Arg Gin Tyr He Glu Thr Thr He Arg Glu He 
515 520 525 

gag gag aaa ttt ggc ttt aaa gtc etc tac gcg gac aca gat gga ttt 1632 
Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr Ala Asp Thr Asp Gly Phe 
530 535 540 

ttc gca aca ata cct gga gcg gac gee gaa acc gtc aaa aag aag gca 1680 
Phe Ala Thr He Pro Gly Ala Asp Ala Glu Thr Val Lys Lys Lys Ala 
545 550 555 560 

aag gag ttc ctg gac tac ate aac gee aaa ctg ccc ggc ctg etc gaa 1728 
Lys Glu Phe Leu Asp Tyr He Asn Ala Lys Leu Pro Gly Leu Leu Glu 

565 570 575 

etc gaa tac gag ggc ttc tac aag cgc ggc ttc ttc gtg acg aag aag 1776 
Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys Lys 

580 585 590 

aag tac gcg gtt ata gac gag gag gac aag ata acg acg cgc ggg ctt 1824 
Lys Tyr Ala Val He Asp Glu Glu Asp Lys He Thr Thr Arg Gly Leu 
595 600 605 

gaa ata gtt agg cgt gac tgg age gag ata gcg aag gag acg cag gcg 1872 
Glu He Val Arg Arg Asp Trp Ser Glu He Ala Lys Glu Thr Gin Ala 
610 615 620 

agg gtt ctt gag gcg ata eta aag cac ggt gac gtt gaa gaa gcg gta 192 0 

Arg Val Leu Glu Ala He Leu Lys His Gly Asp Val Glu Glu Ala Val 
625 630 635 640 

agg att gtc aaa gag gtt acg gag aag ctg age aag tac gag gtt cca 1968 
Arg He Val Lys Glu Val Thr Glu Lys Leu Ser Lys Tyr Glu Val Pro 

645 650 655 
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ccg gag aag ctg gtc ate tac gag cag ata acc cgc gac ctg aag gac 2016 
Pro Glu Lys Leu Val lie Tyr Glu Gin lie Thr Arg Asp Leu Lys Asp 

660 665 670 

tac aag gec acc ggg ccg cat gtg get gtt gca aaa cgc etc gec gca 2064 
Tyr Lys Ala Thr Gly Pro His Val Ala Val Ala Lys Arg Leu Ala Ala 
675 680 685 

agg 999 ata aaa ate egg ccc gga acg gtc ata age tac ate gtg etc 2112 
Arg Gly lie Lys lie Arg Pro Gly Thr Val lie Ser Tyr lie Val Leu 
690 695 700 

aaa ggc teg gga agg att ggg gac agg get ata ccc ttt gac gaa ttt 2160 
Lys Gly Ser Gly Arg lie Gly Asp Arg Ala lie Pro Phe Asp Glu Phe 
705 710 715 720 

gac ccg gca aag cac aag tac gat gca gaa tac tac ate gag aac cag 2208 
Asp Pro Ala Lys His Lys Tyr Asp Ala Glu Tyr Tyr lie Glu Asn Gin 

725 730 735 

gtt ctt cca get gtg gag agg att ctg agg gec ttt ggt tac cgt aaa 2256 
Val Leu Pro Ala Val Glu Arg lie Leu Arg Ala Phe Gly Tyr Arg Lys 

740 745 750 

gaa gat tta agg tat cag aaa acg egg cag gtt ggc ttg ggg gcg tgg 2304 
Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Gly Ala Trp 
755 760 765 

eta aaa cct aag aca tga 2322 
Leu Lys Pro Lys Thr 
770 

<210> 60 
<211> 773 
<212> PRT 

<213> Thermococcus gorgonarius 
<220> 

< 2 2 1 > mi sc_f eat ure 
<222> (93).. (93) 

<223> The 'Xaa' at location 93 stands for Lys, Asn, Arg, Ser, Thr, lie, 
Met, Glu, Asp, Gly, Ala, Val, Gin, His, Pro, Leu, Tyr, Trp, Cys, 
or Phe. 



<400> 60 

Met lie Leu Asp 
1 

Arg lie Phe Lys 

20 

Asn Phe Glu Pro 
35 

Glu Asp Val Lys 
50 



Thr Asp Tyr lie 
5 

Lys Glu Asn Gly 



Tyr lie Tyr Ala 

40 

Lys lie Thr Ala 
55 



Thr Glu Asp Gly 
10 

Glu Phe Lys lie 
25 

Leu Leu Lys Asp 



Glu Arg His Gly 

60 



Lys Pro Val lie 
15 

Asp Tyr Asp Arg 
30 

Asp Ser Ala lie 
45 

Thr Thr Val Arg 
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Val Val Arg Ala 
65 

Glu Val Trp Lys 



Arg Asp Lys lie 

100 

Asp lie Pro Phe 
115 

Met Glu Gly Asp 
130 

Leu Tyr His Glu 
145 

Ser Tyr Ala Asp 



Asp Leu Pro Tyr 

180 

Arg Phe Leu Lys 
195 

Tyr Asn Gly Asp 
210 

Lys Leu Gly Val 
225 

lie Gin Arg Met 



His Phe Asp Leu 

260 

Tyr Thr Leu Glu 
275 

Lys Val Tyr Ala 
290 

Leu Glu Arg Val 
305 

Glu Leu Gly Lys 



Val Gly Gin Ser 

340 

Val Glu Trp Phe 
355 



Glu Lys Val Lys 
70 

Leu Tyr Phe Thr 
85 

Lys Glu His Pro 



Ala Lys Arg Tyr 

120 

Glu Glu Leu Lys 
135 

Gly Glu Glu Phe 
150 

Glu Glu Gly Ala 
165 

Val Asp Val Val 



Val Val Lys Glu 

200 

Asn Phe Asp Phe 
215 

Lys Phe lie Leu 
230 

Gly Asp Arg Phe 
245 

Tyr Pro Val lie 



Ala Val Tyr Glu 

280 

Glu Glu lie Ala 
295 

Ala Arg Tyr Ser 
310 

Glu Phe Phe Pro 
325 

Leu Trp Asp Val 



Leu Leu Arg Lys 

360 



Lys Lys Phe Leu 
75 

His Pro Gin Asp 
90 

Ala Val Val Asp 
105 

Leu lie Asp Lys 



Met Leu Ala Phe 

140 

Ala Glu Gly Pro 
155 

Arg Val He Thr 
170 

Ser Thr Glu Lys 
185 

Lys Asp Pro Asp 



Ala Tyr Leu Lys 

220 

Gly Arg Glu Gly 
235 

Ala Val Glu Val 
250 

Arg Arg Thr He 
265 

Ala He Phe Gly 



Gin Ala Trp Glu 

300 

Met Glu Asp Ala 
315 

Met Glu Ala Gin 
330 

Ser Arg Ser Ser 
345 

Ala Tyr Glu Arg 
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Gly Arg Pro He 

80 

Xaa Pro Ala lie 
95 

He Tyr Glu Tyr 
110 

Gly Leu He Pro 
125 

Asp He Glu Thr 



He Leu Met He 

160 

Trp Lys Asn He 
175 

Glu Met He Lys 
190 

Val Leu He Thr 
205 

Lys Arg Ser Glu 



Ser Glu Pro Lys 

240 

Lys Gly Arg He 
255 

Asn Leu Pro Thr 
270 

Gin Pro Lys Glu 
285 

Thr Gly Glu Gly 



Lys Val Thr Tyr 

320 

Leu Ser Arg Leu 
335 

Thr Gly Asn Leu 
350 

Asn Glu Leu Ala 
365 



Pro Asn Lys Pro Asp Glu Arg Glu Leu Ala Arg Arg Arg Glu Ser Tyr 
370 375 380 



Ala Gly Gly Tyr 
385 

Val Tyr Leu Asp 



Asn Val Ser Pro 

420 



Val Lys Glu Pro 
390 

Phe Arg Ser Leu 
405 

Asp Thr Leu Asn 



Glu Arg Gly Leu 
395 

Tyr Pro Ser lie 
410 

Arg Glu Gly Cys 
425 



Trp Glu Asn lie 

400 

He He Thr His 
415 

Glu Glu Tyr Asp 
430 



Val Ala Pro Gin 
435 

He Pro Ser Leu 
450 

Lys Lys Met Lys 
465 

Tyr Arg Gin Arg 



Tyr Gly Tyr Ala 

500 



Val Gly His Lys 

440 

Leu Gly Asp Leu 
455 

Ala Thr He Asp 
470 

Ala He Lys He 
485 

Lys Ala Arg Trp 



Phe Cys Lys Asp 



Leu Glu Glu Arg 

460 

Pro He Glu Lys 
475 

Leu Ala Asn Ser 
490 

Tyr Cys Lys Glu 
505 



Phe Pro Gly Phe 
445 

Gin Lys Val Lys 



Lys Leu Leu Asp 

480 

Phe Tyr Gly Tyr 
495 

Cys Ala Glu Ser 
510 



Val Thr Ala Trp 
515 

Glu Glu Lys Phe 
530 

Phe Ala Thr He 
545 



Gly Arg Gin Tyr 

520 

Gly Phe Lys Val 
535 

Pro Gly Ala Asp 
550 



He Glu Thr Thr 



Leu Tyr Ala Asp 

540 

Ala Glu Thr Val 
555 



He Arg Glu He 
525 

Thr Asp Gly Phe 



Lys Lys Lys Ala 

560 



Lys Glu Phe Leu 



Leu Glu Tyr Glu 

580 

Lys Tyr Ala Val 
595 

Glu He Val Arg 
610 

Arg Val Leu Glu 
625 

Arg He Val Lys 



Pro Glu Lys Leu 

660 



Asp Tyr He Asn 
565 

Gly Phe Tyr Lys 



He Asp Glu Glu 

600 

Arg Asp Trp Ser 
615 

Ala He Leu Lys 
630 

Glu Val Thr Glu 
645 

Val He Tyr Glu 



Ala Lys Leu Pro 
570 

Arg Gly Phe Phe 
585 

Asp Lys He Thr 



Glu He Ala Lys 

620 

His Gly Asp Val 
635 

Lys Leu Ser Lys 
650 

Gin He Thr Arg 
665 



Gly Leu Leu Glu 
575 

Val Thr Lys Lys 
590 

Thr Arg Gly Leu 
605 

Glu Thr Gin Ala 



Glu Glu Ala Val 

640 

Tyr Glu Val Pro 
655 

Asp Leu Lys Asp 
670 
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Tyr Lys Ala Thr Gly Pro His Val Ala Val Ala Lys Arg Leu Ala Ala 
675 680 685 



Arg Gly He Lys He Arg Pro Gly Thr Val He Ser Tyr He Val Leu 
690 695 700 

Lys Gly Ser Gly Arg He Gly Asp Arg Ala He Pro Phe Asp Glu Phe 
705 710 715 720 

Asp Pro Ala Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin 

725 730 735 

Val Leu Pro Ala Val Glu Arg He Leu Arg Ala Phe Gly Tyr Arg Lys 

740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Gly Ala Trp 
755 760 765 

Leu Lys Pro Lys Thr 
770 

<210> 61 

<211> 3499 

<212> DNA 

<213> Pyrococcus furiosus 
<220> 

<221> misc_f eature 

<222> (1) . . (3499) 

<223> n = A, T, G or C 

<220> 

<221> CDS 

<222> (224) . . (2551) 
<223> 

<400> 61 

ccctggtcct gggtccacat atatgttctt actcgccttt atgaagaatc ccccagtcgc 60 

tctaacctgg gttatagtga caaatcttcc tccaccaccg cccaagaagg ttatttctat 120 

caactctaca cctcccctat tttctctctt atgagatttt taagtatagt tatagagaag 180 

gttttatact ccaaactgag ttagtagata tgtggggagc ata atg att tta gat 235 

Met He Leu Asp 
1 

gtg gat tac ata act gaa gaa gga aaa cct gtt att agg eta ttc aaa 2 83 

Val Asp Tyr He Thr Glu Glu Gly Lys Pro Val He Arg Leu Phe Lys 
5 10 15 20 

aaa gag aac gga aaa ttt aag ata gag cat gat aga act ttt aga cca 331 
Lys Glu Asn Gly Lys Phe Lys He Glu His Asp Arg Thr Phe Arg Pro 

25 30 35 

tac att tac get ctt etc agg gat gat tea aag att gaa gaa gtt aag 379 
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Tyr lie Tyr 



aaa ata acg 
Lys lie Thr 
55 

gag aag gtt 
Glu Lys Val 
70 

ctt tat ttg 
Leu Tyr Leu 
85 

aga gaa cat 
Arg Glu His 



gca aag aga 
Ala Lys Arg 



gaa gag eta 
Glu Glu Leu 
135 

gga gaa gag 
Gly Glu Glu 
150 

gaa aat gaa 
Glu Asn Glu 
165 

gtt gag gtt 
Val Glu Val 



att ate agg 
lie lie Arg 



tea ttc gac 
Ser Phe Asp 
215 

aaa tta acc 
Lys Leu Thr 
230 

ggc gat atg 
Gly Asp Met 
245 

tat cat gta 
Tyr His Val 



Ala Leu Leu 
40 

ggg gaa agg 
Gly Glu Arg 



gag aaa aag 
Glu Lys Lys 



gaa cat ccc 
Glu His Pro 
90 

cca gca gtt 
Pro Ala Val 
105 

tac etc ate 
Tyr Leu lie 
120 

aag att ctt 
Lys lie Leu 



ttt gga aaa 
Phe Gly Lys 



gca aag gtg 
Ala Lys Val 
170 

gta tea age 
Val Ser Ser 
185 

gag aag gat 
Glu Lys Asp 
200 

ttc cca tat 
Phe Pro Tyr 



att gga aga 
lie Gly Arg 



acg get gta 
Thr Ala Val 
250 

ata aca agg 
lie Thr Arg 



Arg Asp Asp 
45 

cat gga aag 
His Gly Lys 
60 

ttt etc ggc 
Phe Leu Gly 
75 

caa gat gtt 
Gin Asp Val 



gtg gac ate 
Val Asp lie 



gac aaa ggc 
Asp Lys Gly 
125 

gee ttc gat 
Ala Phe Asp 
140 

ggc cca att 
Gly Pro lie 
155 

att act tgg 
lie Thr Trp 



gag aga gag 
Glu Arg Glu 



cct gac att 
Pro Asp lie 
205 

tta gcg aaa 
Leu Ala Lys 
220 

gat gga age 
Asp Gly Ser 
235 

gaa gtc aag 
Glu Val Lys 



aca ata aat 
Thr lie Asn 



Ser Lys lie 



att gtg aga 
He Val Arg 



aag cct att 
Lys Pro He 
80 

ccc act att 
Pro Thr He 
95 

ttc gaa tac 
Phe Glu Tyr 
110 

eta ata cca 
Leu He Pro 



ata gaa acc 
He Glu Thr 



ata atg att 
He Met He 
160 

aaa aac ata 
Lys Asn He 
175 

atg ata aag 
Met He Lys 
190 

ata gtt act 
He Val Thr 



agg gca gaa 
Arg Ala Glu 



gag ccc aag 
Glu Pro Lys 
240 

gga aga ata 
Gly Arg He 
255 

etc cca aca 
Leu Pro Thr 



Glu Glu Val 
50 

att gtt gat 
He Val Asp 
65 

acc gtg tgg 
Thr Val Trp 



aga gaa aaa 
Arg Glu Lys 



gat att cca 
Asp He Pro 
115 

atg gag ggg 
Met Glu Gly 
130 

etc tat cac 
Leu Tyr His 
145 

agt tat gca 
Ser Tyr Ala 



gat ctt cca 
Asp Leu Pro 



aga ttt etc 
Arg Phe Leu 
195 

tat aat gga 
Tyr Asn Gly 
210 

aaa ctt ggg 
Lys Leu Gly 
225 

atg cag aga 
Met Gin Arg 



cat ttc gac 
His Phe Asp 



tac aca eta 
Tyr Thr Leu 



Lys 



gta 427 
Val 



aaa 475 
Lys 



gtt 523 

Val 

100 

ttt 571 
Phe 



gaa 619 
Glu 



gaa 667 
Glu 



gat 715 
Asp 



tac 763 

Tyr 

180 

agg 811 
Arg 



gac 859 
Asp 



att 907 
He 



ata 955 
He 



ttg 1003 

Leu 

260 

gag 1051 
Glu 
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265 



270 



275 



get gta tat gaa gca att ttt gga aag cca aag gag aag gta tac gec 1099 
Ala Val Tyr Glu Ala He Phe Gly Lys Pro Lys Glu Lys Val Tyr Ala 

280 285 290 

gac gag ata gca aaa gec tgg gaa agt gga gag aac ctt gag aga gtt 1147 
Asp Glu He Ala Lys Ala Trp Glu Ser Gly Glu Asn Leu Glu Arg Val 
295 300 305 

gec aaa tac teg atg gaa gat gca aag gca act tat gaa etc ggg aaa 1195 
Ala Lys Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr Glu Leu Gly Lys 
310 315 320 

gaa ttc ctt cca atg gaa att cag ctt tea aga tta gtt gga caa cct 1243 
Glu Phe Leu Pro Met Glu He Gin Leu Ser Arg Leu Val Gly Gin Pro 
325 330 335 340 

tta tgg gat gtt tea agg tea age aca ggg aac ctt gta gag tgg ttc 12 91 

Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu Val Glu Trp Phe 

345 350 355 

tta ctt agg aaa gee tac gaa aga aac gaa gta get cca aac aag cca 1339 
Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Val Ala Pro Asn Lys Pro 

360 365 370 

agt gaa gag gag tat caa aga agg etc agg gag age tac aca ggt gga 13 87 

Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser Tyr Thr Gly Gly 
375 380 385 

ttc gtt aaa gag cca gaa aag ggg ttg tgg gaa aac ata gta tac eta 1435 
Phe Val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn He Val Tyr Leu 
390 395 400 

gat ttt aga gee eta tat ccc teg att ata att acc cac aat gtt tct 1483 
Asp Phe Arg Ala Leu Tyr Pro Ser He He He Thr His Asn Val Ser 
405 410 415 420 

ccc gat act eta aat ctt gag gga tgc aag aac tat gat ate get cct 1531 
Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr Asp He Ala Pro 

425 430 435 

caa gta ggc cac aag ttc tgc aag gac ate cct ggt ttt ata cca agt 1579 
Gin Val Gly His Lys Phe Cys Lys Asp He Pro Gly Phe He Pro Ser 

440 445 450 

etc ttg gga cat ttg tta gag gaa aga caa aag att aag aca aaa atg 1627 
Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys He Lys Thr Lys Met 
455 460 465 

aag gaa act caa gat cct ata gaa aaa ata etc ctt gac tat aga caa 1675 
Lys Glu Thr Gin Asp Pro He Glu Lys He Leu Leu Asp Tyr Arg Gin 
470 475 480 

aaa gcg ata aaa etc tta gca aat tct ttc tac gga tat tat ggc tat 1723 
Lys Ala He Lys Leu Leu Ala Asn Ser Phe Tyr Gly Tyr Tyr Gly Tyr 
485 490 495 500 
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gca aaa gca 
Ala Lys Ala 



tgg gga aga 
Trp Gly Arg 



ttt gga ttt 
Phe Gly Phe 
535 

ate cca gga 
lie Pro Gly 
550 

gta aaa tac 
Val Lys Tyr 
565 

gaa ggg ttt 
Glu Gly Phe 



gta ata gat 
Val lie Asp 



agg aga gat 
Arg Arg Asp 
615 

gag aca ata 
Glu Thr He 
630 

aaa gaa gta 
Lys Glu Val 
645 

etc gca ata 
Leu Ala He 



ata ggt cct 
He Gly Pro 



aaa ata aag 
Lys He Lys 
695 

ggt cca att 
Gly Pro He 
710 



aga tgg tac 
Arg Trp Tyr 
505 

aag tac ate 
Lys Tyr He 
520 

aaa gtc etc 
Lys Val Leu 



gga gaa agt 
Gly Glu Ser 



ata aat tea 
He Asn Ser 
570 

tat aag agg 
Tyr Lys Arg 
585 

gaa gaa gga 
Glu Glu Gly 
600 

tgg agt gaa 
Trp Ser Glu 



eta aaa cac 
Leu Lys His 



ata caa aag 
lie Gin Lys 
650 

tat gag cag 
Tyr Glu Gin 
665 

cac gta get 
His Val Ala 
680 

cca gga atg 
Pro Gly Met 



age aat agg 
Ser Asn Arg 



tgt aag gag 
Cys Lys Glu 



gag tta gta 
Glu Leu Val 
525 

tac att gac 
Tyr He Asp 
540 

gag gaa ata 
Glu Glu He 
555 

aag etc cct 
Lys Leu Pro 



gga ttc ttc 
Gly Phe Phe 



aaa gtc att 
Lys Val He 
605 

att gca aaa 
He Ala Lys 
620 

gga gat gtt 
Gly Asp Val 
635 

ctt gee aat 
Leu Ala Asn 



ata aca aga 
He Thr Arg 



gtt gca aag 
Val Ala Lys 
685 

gta att gga 
Val He Gly 
700 

gca att eta 
Ala He Leu 
715 



tgt get gag 
Cys Ala Glu 
510 

tgg aag gag 
Trp Lys Glu 



act gat ggt 
Thr Asp Gly 



aag aaa aag 
Lys Lys Lys 
560 

gga ctg eta 
Gly Leu Leu 
575 

gtt acg aag 
Val Thr Lys 
590 

act cgt ggt 
Thr Arg Gly 



gaa act caa 
Glu Thr Gin 



gaa gaa get 
Glu Glu Ala 
640 

tat gaa att 
Tyr Glu He 
655 

cca tta cat 
Pro Leu His 
670 

aaa eta get 
Lys Leu Ala 

tac ata gta 
Tyr He Val 



get gag gaa 
Ala Glu Glu 
720 



age gtt act 
Ser Val Thr 
515 

etc gaa gaa 
Leu Glu Glu 
530 

etc tat gca 
Leu Tyr Ala 
545 

get eta gaa 
Ala Leu Glu 



gag ctt gaa 
Glu Leu Glu 



aag agg tat 
Lys Arg Tyr 
595 

tta gag ata 
Leu Glu He 
610 

get aga gtt 
Ala Arg Val 
625 

gtg aga ata 
Val Arg He 



cca cca gag 
Pro Pro Glu 



gag tat aag 
Glu Tyr Lys 
675 

get aaa gga 
Ala Lys Gly 
690 

ctt aga ggc 
Leu Arg Gly 
705 

tac gat ccc 
Tyr Asp Pro 



gee 1771 
Ala 



aag 1819 
Lys 



act 1867 
Thr 



ttt 1915 
Phe 



tat 1963 

Tyr 

580 

gca 2011 
Ala 



gtt 2059 
Val 



ttg 2107 
Leu 



gta 2155 
Val 



aag 2203 

Lys 

660 

gcg 2251 
Ala 



gtt 2299 
Val 



gat 2347 
Asp 



aaa 2395 
Lys 
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aag cac aag tat gac gca gaa tat tac att gag aac cag gtt ctt cca 2443 
Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin Val Leu Pro 
725 730 735 740 

gcg gta ctt agg ata ttg gag gga ttt gga tac aga aag gaa gac etc 24 91 

Ala Val Leu Arg He Leu Glu Gly Phe Gly Tyr Arg Lys Glu Asp Leu 

745 750 755 

aga tac caa aag aca aga caa gtc ggc eta act tec tgg ctt aac att 2539 
Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Thr Ser Trp Leu Asn He 

760 765 770 

aaa aaa tec tag aaaagegata gatatcaact tttattcttt ctaacctttt 2591 
Lys Lys Ser 
775 

2651 
2711 
2771 
2831 
2891 
2951 
3011 
3071 
3131 
3191 
3251 
3311 
3371 
3431 
3491 

gttcttgg 3499 

<210> 62 

<211> 775 

<212> PRT 

<213> Pyrococcus furiosus 

<400> 62 

Met He Leu Asp Val Asp Tyr He Thr Glu Glu Gly Lys Pro Val He 
1 5 10 15 



tctatgaaag 


aagaactgag 


caggaattac 


cagttcttcc 


gttattttat 


gggtaattaa 


aaacccatgc 


tcttgggaga 


atcttcgaat 


aaaatcccta 


acttcaggct 


ttgctaagtg 


aatagaataa 


acaacatcac 


tcacttcaaa 


cgccttcgtt 


agaaatggtc 


tatctgeatg 


c t t etc taac 


tcaaaannoa 


C*y 0 I— <«, C* L, CI 


a. ^» ca. a v-. d y L a. L 


ci aL a. i_ i_ V— U- 


ay ci y a. a. L Ly a 


gaaacatcag 


aaactttgac 


ttctacaaca 


tttctaactt 


tgeaactett 


caagattttc 


taaaagaatt 


ttaaeggect 


cctcgtcaat 


ttcgacgacg 


tagatctttt 


ttgctccaag 


cagagccgct 


ccaatggata 


acacccctgt 


tcccgcaccc 


aagtcegcta 


caattttttc 


cttgtatctc 


ctaatgtata 


ageaagecaa 


aggagagtag 


atgetacett 


teegggagtt 


ttgtattgct 


etagecaagg 


tttgggattt 


ttgaatcctt 


taactctgga 


aagtataatt 


tcaagctcct 


tcttcttcat 


gacagatgaa 


aaattgtttt 


gtctcttttt 


aacttttaca 


gaaataactg 


tctcaaatta 


tgacaactct 


tgacattttt 


acttcattac 


cagggtaatg 


tttttaagta 


tgaaattttt 


ctttcataga 


ggaggnnnnn 


ngtcctctcc 


tcgatttcct 


tggttgtgct 


ccatatgata 


agcttccaaa 


gtgggtgttc 


agacttttag 


acactcaaat 


accagacgac 


aatggtgtgc 


tcactcaagc 


cccatatggg 


ttgagaaaag 


tagaagegge 


actactcaga 


tgcttcccca 


ggaatgaggt 


tgttgtagct 


cntcccngaa 


agattgagat 
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Arg Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys lie Glu His Asp Arg 

20 25 30 

Thr Phe Arg Pro Tyr lie Tyr Ala Leu Leu Arg Asp Asp Ser Lys lie 
35 40 45 

Glu Glu Val Lys Lys lie Thr Gly Glu Arg His Gly Lys He Val Arg 
50 55 60 

He Val Asp Val Glu Lys Val Glu Lys Lys Phe Leu Gly Lys Pro He 
65 70 75 80 

Thr Val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp Val Pro Thr He 

85 90 95 

Arg Glu Lys Val Arg Glu His Pro Ala Val Val Asp He Phe Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 



Met Glu Gly Glu Glu Glu Leu Lys 
130 135 

Leu Tyr His Glu Gly Glu Glu Phe 
145 150 

Ser Tyr Ala Asp Glu Asn Glu Ala 

165 

Asp Leu Pro Tyr Val Glu Val Val 

180 



He Leu Ala Phe Asp He Glu Thr 

140 

Gly Lys Gly Pro He He Met He 

155 160 

Lys Val He Thr Trp Lys Asn He 
170 175 

Ser Ser Glu Arg Glu Met He Lys 
185 190 



Arg Phe Leu Arg He He Arg Glu Lys Asp Pro Asp He lie Val Thr 
195 200 205 

Tyr Asn Gly Asp Ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly He Lys Leu Thr He Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg He Gly Asp Met Thr Ala Val Glu Val Lys Gly Arg He 

245 250 255 

His Phe Asp Leu Tyr His Val He Thr Arg Thr He Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala He Phe Gly Lys Pro Lys Glu 
275 280 285 

Lys Val Tyr Ala Asp Glu He Ala Lys Ala Trp Glu Ser Gly Glu Asn 
290 295 300 

Leu Glu Arg Val Ala Lys Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr 
305 310 315 320 
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Glu Leu Gly Lys Glu Phe Leu Pro Met Glu lie Gin Leu Ser Arg Leu 

325 330 335 



Val Gly Gin Pro Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Val Ala 
355 360 365 

Pro Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Thr Gly Gly Phe Val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn 
385 390 395 400 

lie Val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro Ser lie lie lie Thr 

405 410 415 

His Asn Val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr 

420 425 430 

Asp He Ala Pro Gin Val Gly His Lys Phe Cys Lys Asp He Pro Gly 
435 440 445 

Phe He Pro Ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys He 
450 455 460 

Lys Thr Lys Met Lys Glu Thr Gin Asp Pro He Glu Lys He Leu Leu 
465 470 475 480 

Asp Tyr Arg Gin Lys Ala He Lys Leu Leu Ala Asn Ser Phe Tyr Gly 

485 490 495 

Tyr Tyr Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu 

500 505 510 

Ser Val Thr Ala Trp Gly Arg Lys Tyr He Glu Leu Val Trp Lys Glu 
515 520 525 

Leu Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr He Asp Thr Asp Gly 
530 535 540 

Leu Tyr Ala Thr He Pro Gly Gly Glu Ser Glu Glu He Lys Lys Lys 
545 550 555 560 

Ala Leu Glu Phe Val Lys Tyr He Asn Ser Lys Leu Pro Gly Leu Leu 

565 570 575 

Glu Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys 

580 585 590 

Lys Arg Tyr Ala Val lie Asp Glu Glu Gly Lys Val He Thr Arg Gly 
595 600 605 



Leu Glu He Val Arg Arg Asp Trp Ser Glu He Ala Lys Glu Thr Gin 
610 615 620 
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Ala Arg Val Leu Glu Thr lie Leu Lys His Gly Asp Val Glu Glu Ala 
625 630 635 640 



Val Arg He Val Lys Glu Val He Gin Lys Leu Ala Asn Tyr Glu He 

645 650 655 

Pro Pro Glu Lys Leu Ala He Tyr Glu Gin He Thr Arg Pro Leu His 

660 665 670 

Glu Tyr Lys Ala He Gly Pro His Val Ala Val Ala Lys Lys Leu Ala 
675 680 685 

Ala Lys Gly Val Lys He Lys Pro Gly Met Val He Gly Tyr He Val 
690 695 700 

Leu Arg Gly Asp Gly Pro He Ser Asn Arg Ala He Leu Ala Glu Glu 
705 710 715 720 

Tyr Asp Pro Lys Lys His Lys Tyr Asp Ala Glu Tyr Tyr He Glu Asn 

725 730 735 

Gin Val Leu Pro Ala Val Leu Arg He Leu Glu Gly Phe Gly Tyr Arg 

740 745 750 

Lys Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Thr Ser 
755 760 765 

Trp Leu Asn He Lys Lys Ser 
770 775 

<210> 63 

<211> 207 

<212> DNA 

<213> Pyrococcus furiosus 
<220> 

<221> CDS 

<222> (1) . . (207) 

<223> 

<400> 63 

atg atg gga gaa tta cca att gcc cca gtt gac aga ctt ata aga aag 48 

Met Met Gly Glu Leu Pro He Ala Pro Val Asp Arg Leu He Arg Lys 
15 10 15 

get ggt get cag aga gtt age gag caa gca get aag gta ctt gca gag 96 
Ala Gly Ala Gin Arg Val Ser Glu Gin Ala Ala Lys Val Leu Ala Glu 

20 25 30 

cac ctt gag gaa aaa get att gag ate gca aaa aag gca gta gat ctt 144 
His Leu Glu Glu Lys Ala He Glu He Ala Lys Lys Ala Val Asp Leu 
35 40 45 

gca aag cac gca ggt aga aag acc gtt aag gtc gaa gac att aag etc 192 
Ala Lys His Ala Gly Arg Lys Thr Val Lys Val Glu Asp He Lys Leu 
50 55 60 
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gca att aag age tga 
Ala lie Lys Ser 
65 



207 



<210> 64 
<211> 68 
<212> PRT 

<213> Pyrococcus furiosus 
<400> 64 

Met Met Gly Glu Leu Pro lie Ala Pro Val Asp Arg Leu lie Arg Lys 
15 10 15 

Ala Gly Ala Gin Arg Val Ser Glu Gin Ala Ala Lys Val Leu Ala Glu 

20 25 30 

His Leu Glu Glu Lys Ala lie Glu lie Ala Lys Lys Ala Val Asp Leu 
35 40 45 

Ala Lys His Ala Gly Arg Lys Thr Val Lys Val Glu Asp He Lys Leu 
50 55 60 

Ala He Lys Ser 
65 

<210> 65 

<211> 2556 

<212> DNA 

<213> Thermus aquaticus 
<220> 

<221> CDS 

<222> (1) . . (2556) 

<223> 

<400> 65 

ggc ggc ggt gtc act agt ggg atg ctg ccc etc ttt gag ccc aag ggc 4 8 

Gly Gly Gly Val Thr Ser Gly Met Leu Pro Leu Phe Glu Pro Lys Gly 

15 10 15 

c 99 9 tc etc ctg gtg gac ggc cac cac ctg gec tac cgc ace ttc cac 96 
Arg Val Leu Leu Val Asp Gly His His Leu Ala Tyr Arg Thr Phe His 

20 25 30 



gec ctg aag ggc etc ace 
Ala Leu Lys Gly Leu Thr 
35 

tac ggc ttc gec aag age 
Tyr Gly Phe Ala Lys Ser 
50 



acc age egg ggg gag ccg 
Thr Ser Arg Gly Glu Pro 
40 

etc etc aag gee etc aag 
Leu Leu Lys Ala Leu Lys 
55 60 



gtg cag gcg gtc 144 

Val Gin Ala Val 

45 

gag gac ggg gac 192 
Glu Asp Gly Asp 



gcg gtg ate gtg gtc ttt gac gec aag gec ccc tec ttc cgc cac gag 240 
Ala Val He Val Val Phe Asp Ala Lys Ala Pro Ser Phe Arg His Glu 
65 70 75 80 
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gcc tac ggg 
Ala Tyr Gly 



ccc egg caa 
Pro Arg Gin 



gcg cgc etc 
Ala Arg Leu 
115 

ctg gcc aag 
Leu Ala Lys 
130 

gcc gac aaa 
Ala Asp Lys 
145 

cac ccc gag 
His Pro Glu 



ggc ctg agg 
Gly Leu Arg 



gag tec gac 
Glu Ser Asp 
195 

agg aag ctt 
Arg Lys Leu 
210 

ctg gac egg 
Leu Asp Arg 
225 

gac gat ctg 
Asp Asp Leu 



ccc ctg gag 
Pro Leu Glu 



ctt agg gcc 
Leu Arg Ala 
275 

ttc ggc ctt 
Phe Gly Leu 
290 



ggg tac aag 
Gly Tyr Lys 
85 

etc gcc etc 
Leu Ala Leu 
100 

gag gtc ccg 
Glu Val Pro 



aag gcg gaa 
Lys Ala Glu 



gac ctt tac 
Asp Leu Tyr 
150 

ggg tac etc 
Gly Tyr Leu 
165 

ccc gac cag 
Pro Asp Gin 
180 

aac ctt ccc 
Asn Leu Pro 



ctg gag gag 
Leu Glu Glu 



ctg aag ccc 
Leu Lys Pro 
230 

aag etc tec 
Lys Leu Ser 
245 

gtg gac ttc 
Val Asp Phe 
260 

ttt ctg gag 
Phe Leu Glu 



ctg gaa age 
Leu Glu Ser 



gcg ggc egg 
Ala Gly Arg 



ate aag gag 
lie Lys Glu 
105 

ggc tac gag 
Gly Tyr Glu 
120 

aag gag ggc 
Lys Glu Gly 
135 

cag etc ctt 
Gin Leu Leu 



ate acc ccg 
lie Thr Pro 



tgg gcc gac 
Trp Ala Asp 
185 

ggg gtc aag 
Gly Val Lys 
200 

tgg ggg age 
Trp Gly Ser 
215 

gcc ate egg 
Ala lie Arg 



tgg gac ctg 
Trp Asp Leu 



gcc aaa agg 
Ala Lys Arg 
265 

agg ctt gag 
Arg Leu Glu 
280 

ccc aag gcc 
Pro Lys Ala 
295 



gcc ccc acg 
Ala Pro Thr 
90 

ctg gtg gac 
Leu Val Asp 



gcg gac gac 
Ala Asp Asp 



tac gag gtc 
Tyr Glu Val 
140 

tec gac cgc 
Ser Asp Arg 
155 

gcc tgg ctt 
Ala Trp Leu 
170 

tac egg gcc 
Tyr Arg Ala 



ggc ate ggg 
Gly He Gly 



ctg gaa gcc 
Leu Glu Ala 
220 

gag aag ate 
Glu Lys He 
235 

gcc aag gtg 
Ala Lys Val 
250 

egg gag ccc 
Arg Glu Pro 



ttt ggc age 
Phe Gly Ser 



ctg gag gag 
Leu Glu Glu 
300 



cca gag gac 
Pro Glu Asp 
95 

etc ctg ggg 
Leu Leu Gly 
110 

gtc ctg gcc 
Val Leu Ala 
125 

cgc ate etc 
Arg He Leu 



ate cac gtc 
He His Val 



tgg gaa aag 
Trp Glu Lys 
175 

ctg acc ggg 
Leu Thr Gly 
190 

gag aag acg 
Glu Lys Thr 
205 

etc etc aag 
Leu Leu Lys 



ctg gcc cac 
Leu Ala His 



cgc acc gac 
Arg Thr Asp 
255 

gac egg gag 
Asp Arg Glu 
270 

etc etc cac 
Leu Leu His 
285 

gcc ccc tgg 
Ala Pro Trp 



ttt 288 
Phe 



ctg 336 
Leu 



age 384 
Ser 



acc 432 
Thr 



etc 480 

Leu 

160 

tac 528 
Tyr 



gac 576 
Asp 



gcg 624 
Ala 



aac 672 
Asn 



atg 720 

Met 

240 

ctg 768 
Leu 



agg 816 
Arg 



gag 864 
Glu 



ccc 912 
Pro 
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ccg ccg gaa 
Pro Pro Glu 
305 

atg tgg gcc 
Met Trp Ala 



cac egg gcc 
His Arg Ala 



egg ggg ctt 
Arg Gly Leu 
355 

ctt ggc etc 
Leu Gly Leu 
370 

gac cct tec 
Asp Pro Ser 
385 

gag tgg acg 
Glu Trp Thr 



ttc gcc aac 
Phe Ala Asn 



ctt tac egg 
Leu Tyr Arg 
435 

gag gcc acg 
Glu Ala Thr 
450 

ctg gag gtg 
Leu Glu Val 
465 

ctg gcc ggc 
Leu Ala Gly 



gtc etc ttt 
Val Leu Phe 



acc ggc aag 
Thr Gly Lys 
515 

gcc cac ccc 



ggg gcc ttc 
Gly Ala Phe 
310 

gat ctt ctg 
Asp Leu Leu 
325 

ccc gag cct 
Pro Glu Pro 
340 

etc gcc aaa 
Leu Ala Lys 



ccg ccc ggc 
Pro Pro Gly 



aac acc acc 
Asn Thr Thr 
390 

gag gag gcg 
Glu Glu Ala 
405 

ctg tgg ggg 
Leu Trp Gly 
420 

gag gtg gag 
Glu Val Glu 



ggg gtg cgc 
Gly Val Arg 



gcc gag gag 
Ala Glu Glu 
470 

cac ccc ttc 
His Pro Phe 
485 

gac gag eta 
Asp Glu Leu 
500 

cgc tec acc 
Arg Ser Thr 



ate gtg gag 



gtg ggc ttt 
Val Gly Phe 



gcc ctg gcc 
Ala Leu Ala 



tat aaa gcc 
Tyr Lys Ala 
345 

gac ctg age 
Asp Leu Ser 
360 

gac gac ccc 
Asp Asp Pro 
375 

ccc gag ggg 
Pro Glu Gly 



ggg gag egg 
Gly Glu Arg 



agg ctt gag 
Arg Leu Glu 
425 

agg ccc ctt 
Arg Pro Leu 
440 

ctg gac gtg 
Leu Asp Val 
455 

ate gcc cgc 
lie Ala Arg 



aac etc aac 
Asn Leu Asn 



ggg ctt ccc 

Gly Leu Pro 
505 

age gcc gcc 
Ser Ala Ala 
520 

aag ate ctg 



gtg ctt tec 
Val Leu Ser 
315 

gcc gcc agg 
Ala Ala Arg 
330 

etc agg gac 
Leu Arg Asp 



gtt ctg gcc 
Val Leu Ala 



atg etc etc 
Met Leu Leu 
380 

gtg gcc egg 
Val Ala Arg 
395 

gcc gcc ctt 
Ala Ala Leu 
410 

ggg gag gag 
Gly Glu Glu 



tec get gtc 
Ser Ala Val 



gcc tat etc 
Ala Tyr Leu 
460 

etc gag gcc 
Leu Glu Ala 
475 

tec egg gac 
Ser Arg Asp 
490 

gcc ate ggc 
Ala He Gly 



gtc ctg gag 
Val Leu Glu 



cag tac egg 



cgc aag gag 
Arg Lys Glu 



ggg ggc egg 
Gly Gly Arg 
335 

ctg aag gag 
Leu Lys Glu 
350 

ctg agg gaa 
Leu Arg Glu 
365 

gcc tac etc 
Ala Tyr Leu 



cgc tac ggc 
Arg Tyr Gly 



tec gag agg 
Ser Glu Arg 
415 

agg etc ctt 
Arg Leu Leu 
430 

ctg gcc cac 
Leu Ala His 
445 

agg gcc ttg 
Arg Ala Leu 



gag gtc ttc 
Glu Val Phe 



cag ctg gaa 
Gin Leu Glu 
495 

aag acg gag 
Lys Thr Glu 
510 

gcc etc cgc 
Ala Leu Arg 
525 

gag etc acc 



ccc 960 

Pro 

320 

gtc 1008 
Val 



gcg 1056 
Ala 



ggc 1104 
Gly 



ctg 1152 
Leu 



ggg 12 00 

Gly 

400 

etc 1248 
Leu 



tgg 1296 
Trp 



atg 1344 
Met 



tec 1392 
Ser 



cgc 1440 

Arg 

480 

agg 1488 
Arg 



aag 1536 
Lys 



gag 1584 
Glu 



aag 1632 
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Ala His Pro lie Val Glu Lys lie Leu Gin Tyr Arg Glu Leu Thr Lys 
530 535 540 



ctg aag age acc tac att gac ccc ttg ccg gac etc ate cac ccc agg 1680 
Leu Lys Ser Thr Tyr lie Asp Pro Leu Pro Asp Leu lie His Pro Arg 
545 550 555 560 

acg ggc cgc etc cac acc cgc ttc aac cag acg gee acg gee acg ggc 172 8 

Thr Gly Arg Leu His Thr Arg Phe Asn Gin Thr Ala Thr Ala Thr Gly 

565 570 575 

agg eta agt age tec gat ccc aac etc cag aac ate ccc gtc cgc acc 1776 
Arg Leu Ser Ser Ser Asp Pro Asn Leu Gin Asn lie Pro Val Arg Thr 

580 585 590 

ccg ctt ggg cag agg ate cgc egg gee ttc ate gee gag gag ggg tgg 1824 
Pro Leu Gly Gin Arg lie Arg Arg Ala Phe lie Ala Glu Glu Gly Trp 
595 600 605 

eta ttg gtg gee ctg gac tat age cag ata gag etc agg gtg ctg gee 1872 
Leu Leu Val Ala Leu Asp Tyr Ser Gin lie Glu Leu Arg Val Leu Ala 
610 615 620 

cac etc tec ggc gac gag aac ctg ate egg gtc ttc cag gag ggg egg 192 0 

His Leu Ser Gly Asp Glu Asn Leu lie Arg Val Phe Gin Glu Gly Arg 
625 630 635 640 

gac ate cac acg gag acc gee age tgg atg ttc ggc gtc ccc egg gag 1968 
Asp He His Thr Glu Thr Ala Ser Trp Met Phe Gly Val Pro Arg Glu 

645 650 655 

gec gtg gac ccc ctg atg cgc egg gcg gee aag acc ate aac ttc ggg 2016 
Ala Val Asp Pro Leu Met Arg Arg Ala Ala Lys Thr He Asn Phe Gly 

660 665 670 

gtc etc tac ggc atg teg gee cac cgc etc tec cag gag eta gee ate 2064 
Val Leu Tyr Gly Met Ser Ala His Arg Leu Ser Gin Glu Leu Ala He 
675 680 685 

cct tac gag gag gee cag gec ttc att gag cgc tac ttt cag age ttc 2112 
Pro Tyr Glu Glu Ala Gin Ala Phe He Glu Arg Tyr Phe Gin Ser Phe 
690 695 700 

ccc aag gtg egg gec tgg att gag aag acc ctg gag gag ggc agg agg 2160 
Pro Lys Val Arg Ala Trp He Glu Lys Thr Leu Glu Glu Gly Arg Arg 
705 710 715 720 

c 99 999 tac gtg gag acc etc ttc ggc cgc cgc cgc tac gtg cca gac 2208 
Arg Gly Tyr Val Glu Thr Leu Phe Gly Arg Arg Arg Tyr Val Pro Asp 

725 730 735 

eta gag gec egg gtg aag age gtg egg gag gcg gec gag cgc atg gee 2256 
Leu Glu Ala Arg Val Lys Ser Val Arg Glu Ala Ala Glu Arg Met Ala 

740 745 750 

ttc aac atg ccc gtc cag ggc acc gee gee gac etc atg aag ctg get 2304 
Phe Asn Met Pro Val Gin Gly Thr Ala Ala Asp Leu Met Lys Leu Ala 
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755 



760 



765 



atg gtg aag etc ttc 
Met Val Lys Leu Phe 
770 

ctt cag gtc cac gac 
Leu Gin Val His Asp 
785 

gag gec gtg gec egg 
Glu Ala Val Ala Arg 

805 

ctg gee gtg ccc ctg 
Leu Ala Val Pro Leu 

820 

tec gee aag gag ggc 
Ser Ala Lys Glu Gly 
835 

cat cat cat taa 
His His His 
850 

<210> 66 

<211> 851 

<212> PRT 

<213> Thermus aquaticus 

<400> 66 

Gly Gly Gly Val Thr Ser Gly Met Leu Pro Leu Phe Glu Pro Lys Gly 
15 10 15 

Arg Val Leu Leu Val Asp Gly His His Leu Ala Tyr Arg Thr Phe His 

20 25 30 

Ala Leu Lys Gly Leu Thr Thr Ser Arg Gly Glu Pro Val Gin Ala Val 
35 40 45 

Tyr Gly Phe Ala Lys Ser Leu Leu Lys Ala Leu Lys Glu Asp Gly Asp 
50 55 60 

Ala Val He Val Val Phe Asp Ala Lys Ala Pro Ser Phe Arg His Glu 
65 70 75 80 



ccc agg ctg gag gaa atg ggg gee agg atg etc 2352 
Pro Arg Leu Glu Glu Met Gly Ala Arg Met Leu 
775 780 

gag ctg gtc etc gag gee cca aaa gag agg gcg 24 00 
Glu Leu Val Leu Glu Ala Pro Lys Glu Arg Ala 
790 795 800 

ctg gee aag gag gtc atg gag ggg gtg tat ccc 244 8 

Leu Ala Lys Glu Val Met Glu Gly Val Tyr Pro 

810 815 

gag gtg gag gtg ggg ata ggg gag gac tgg etc 24 96 

Glu Val Glu Val Gly He Gly Glu Asp Trp Leu 

825 830 

att gat ggc cgc ggc gga ggc ggg cat cat cat 2544 
He Asp Gly Arg Gly Gly Gly Gly His His His 
840 845 

2556 



Ala Tyr Gly Gly Tyr Lys Ala Gly 

85 

Pro Arg Gin Leu Ala Leu He Lys 

100 

Ala Arg Leu Glu Val Pro Gly Tyr 
115 120 



Arg Ala Pro Thr Pro Glu Asp Phe 
90 95 

Glu Leu Val Asp Leu Leu Gly Leu 
105 110 

Glu Ala Asp Asp Val Leu Ala Ser 

125 



98 



Leu Ala Lys Lys 
130 

Ala Asp Lys Asp 
145 

His Pro Glu Gly 



Gly Leu Arg Pro 

180 

Glu Ser Asp Asn 
195 

Arg Lys Leu Leu 
210 

Leu Asp Arg Leu 
225 

Asp Asp Leu Lys 



Pro Leu Glu Val 

260 

Leu Arg Ala Phe 
275 

Phe Gly Leu Leu 
290 

Pro Pro Glu Gly 
305 

Met Trp Ala Asp 



His Arg Ala Pro 

340 

Arg Gly Leu Leu 
355 

Leu Gly Leu Pro 
370 

Asp Pro Ser Asn 
385 

Glu Trp Thr Glu 



Phe Ala Asn Leu 

420 



Ala Glu Lys Glu 
135 

Leu Tyr Gin Leu 
150 

Tyr Leu lie Thr 
165 

Asp Gin Trp Ala 



Leu Pro Gly Val 

200 

Glu Glu Trp Gly 
215 

Lys Pro Ala lie 
230 

Leu Ser Trp Asp 
245 

Asp Phe Ala Lys 



Leu Glu Arg Leu 

280 

Glu Ser Pro Lys 
295 

Ala Phe Val Gly 
310 

Leu Leu Ala Leu 
325 

Glu Pro Tyr Lys 



Ala Lys Asp Leu 

360 

Pro Gly Asp Asp 
375 

Thr Thr Pro Glu 
390 

Glu Ala Gly Glu 
405 

Trp Gly Arg Leu 



Gly Tyr Glu Val 

140 

Leu Ser Asp Arg 
155 

Pro Ala Trp Leu 
170 

Asp Tyr Arg Ala 
185 

Lys Gly lie Gly 



Ser Leu Glu Ala 

220 

Arg Glu Lys lie 
235 

Leu Ala Lys Val 
250 

Arg Arg Glu Pro 
265 

Glu Phe Gly Ser 



Ala Leu Glu Glu 

300 

Phe Val Leu Ser 
315 

Ala Ala Ala Arg 
330 

Ala Leu Arg Asp 
345 

Ser Val Leu Ala 



Pro Met Leu Leu 

380 

Gly Val Ala Arg 
395 

Arg Ala Ala Leu 
410 

Glu Gly Glu Glu 
425 
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Arg lie Leu Thr 



He His Val Leu 

160 

Trp Glu Lys Tyr 
175 

Leu Thr Gly Asp 
190 

Glu Lys Thr Ala 
205 

Leu Leu Lys Asn 



Leu Ala His Met 

240 

Arg Thr Asp Leu 
255 

Asp Arg Glu Arg 
270 

Leu Leu His Glu 
285 

Ala Pro Trp Pro 



Arg Lys Glu Pro 

320 

Gly Gly Arg Val 
335 

Leu Lys Glu Ala 
350 

Leu Arg Glu Gly 
365 

Ala Tyr Leu Leu 



Arg Tyr Gly Gly 

400 

Ser Glu Arg Leu 
415 

Arg Leu Leu Trp 
430 



Leu Tyr Arg Glu 
435 

Glu Ala Thr Gly 
450 

Leu Glu Val Ala 
465 

Leu Ala Gly His 



Val Leu Phe Asp 

500 

Thr Gly Lys Arg 
515 

Ala His Pro lie 
530 

Leu Lys Ser Thr 
545 

Thr Gly Arg Leu 



Arg Leu Ser Ser 

580 



Val Glu Arg Pro 

440 

Val Arg Leu Asp 
455 

Glu Glu He Ala 
470 

Pro Phe Asn Leu 
485 

Glu Leu Gly Leu 



Ser Thr Ser Ala 

520 

Val Glu Lys He 
535 

Tyr He Asp Pro 
550 

His Thr Arg Phe 
565 

Ser Asp Pro Asn 



Leu Ser Ala Val 



Val Ala Tyr Leu 

460 

Arg Leu Glu Ala 
475 

Asn Ser Arg Asp 
490 

Pro Ala He Gly 
505 

Ala Val Leu Glu 



Leu Gin Tyr Arg 

540 

Leu Pro Asp Leu 
555 

Asn Gin Thr Ala 
570 

Leu Gin Asn He 
585 



Leu Ala His Met 
445 

Arg Ala Leu Ser 



Glu Val Phe Arg 

480 

Gin Leu Glu Arg 
495 

Lys Thr Glu Lys 
510 

Ala Leu Arg Glu 
525 

Glu Leu Thr Lys 



He His Pro Arg 

560 

Thr Ala Thr Gly 
575 

Pro Val Arg Thr 
590 



Pro Leu Gly Gin 
595 

Leu Leu Val Ala 
610 

His Leu Ser Gly 
625 

Asp He His Thr 



Ala Val Asp Pro 

660 

■ 

Val Leu Tyr Gly 
675 

Pro Tyr Glu Glu 
690 

Pro Lys Val Arg 
705 

Arg Gly Tyr Val 



Arg He Arg Arg 

600 

Leu Asp Tyr Ser 
615 

Asp Glu Asn Leu 
630 

Glu Thr Ala Ser 
645 

Leu Met Arg Arg 



Met Ser Ala His 

680 

Ala Gin Ala Phe 
695 

Ala Trp He Glu 
710 

Glu Thr Leu Phe 



Ala Phe He Ala 



Gin He Glu Leu 

620 

He Arg Val Phe 
635 

Trp Met Phe Gly 
650 

Ala Ala Lys Thr 
665 

Arg Leu Ser Gin 



He Glu Arg Tyr 

700 

Lys Thr Leu Glu 
715 

Gly Arg Arg Arg 



Glu Glu Gly Trp 
605 

Arg Val Leu Ala 



Gin Glu Gly Arg 

640 

Val Pro Arg Glu 
655 

He Asn Phe Gly 
670 

Glu Leu Ala He 
685 

Phe Gin Ser Phe 



Glu Gly Arg Arg 

720 

Tyr Val Pro Asp 



100 



725 730 735 

Leu Glu Ala Arg Val Lys Ser Val Arg Glu Ala Ala Glu Arg Met Ala 

740 745 750 

Phe Asn Met Pro Val Gin Gly Thr Ala Ala Asp Leu Met Lys Leu Ala 
755 760 765 

Met Val Lys Leu Phe Pro Arg Leu Glu Glu Met Gly Ala Arg Met Leu 
770 775 780 

Leu Gin Val His Asp Glu Leu Val Leu Glu Ala Pro Lys Glu Arg Ala 
785 790 795 800 

Glu Ala Val Ala Arg Leu Ala Lys Glu Val Met Glu Gly Val Tyr Pro 

805 810 815 

Leu Ala Val Pro Leu Glu Val Glu Val Gly lie Gly Glu Asp Trp Leu 

820 825 830 

Ser Ala Lys Glu Gly He Asp Gly Arg Gly Gly Gly Gly His His His 
835 840 845 

His His His 
850 

<210> 67 

<211> 750 

<212> DNA 

<213> Pyrococcus furiosus 
<220> 

<221> CDS 

<222> (1) . . (750) 

<223> 



<400> 67 

atg cca ttt 
Met Pro Phe 
1 

ata gac acc 
He Asp Thr 



gaa gat ggg 
Glu Asp Gly 
35 

att gac eta 
He Asp Leu 
50 

gaa cca gaa 
Glu Pro Glu 
65 



gaa ate gta 
Glu He Val 
5 

gca agt aag 
Ala Ser Lys 
20 

ata age atg 
He Ser Met 



aat etc ccg 
Asn Leu Pro 



aca att gga 
Thr He Gly 
70 



ttt gaa ggt 
Phe Glu Gly 



tta ata gat 
Leu He Asp 
25 

agg gec atg 
Arg Ala Met 
40 

tea age ata 
Ser Ser He 
55 

gtt aac atg 
Val Asn Met 



gca aaa gag 
Ala Lys Glu 
10 

gag gec gcg 
Glu Ala Ala 



gat cca agt 
Asp Pro Ser 



ttt age aaa 
Phe Ser Lys 
60 

gac cac eta 
Asp His Leu 
75 



ttt gec caa 
Phe Ala Gin 
15 

ttt aaa gtt 
Phe Lys Val 
30 

aga gtt gtc 
Arg Val Val 
45 

tat gaa gtt 
Tyr Glu Val 



aag aag ate 
Lys Lys He 



ctt 48 
Leu 



aca 96 
Thr 



ctg 144 
Leu 



gtt 192 
Val 



eta 240 

Leu 

80 



101 



aag aga ggt aaa gca aag gac acc tta ata etc aag aaa gga gag gaa 288 
Lys Arg Gly Lys Ala Lys Asp Thr Leu lie Leu Lys Lys Gly Glu Glu 

85 90 95 

aac ttc tta gag ata aca att caa gga act gca aca aga aca ttt aga 336 
Asn Phe Leu Glu lie Thr lie Gin Gly Thr Ala Thr Arg Thr Phe Arg 

100 105 110 

gtt ccc eta ata gat gta gaa gag atg gaa gtt gac etc cca gaa ctt 3 84 

Val Pro Leu lie Asp Val Glu Glu Met Glu Val Asp Leu Pro Glu Leu 
115 120 125 

cca ttc act gca aag gtt gta gtt ctt gga gaa gtc eta aaa gat get 432 
Pro Phe Thr Ala Lys Val Val Val Leu Gly Glu Val Leu Lys Asp Ala 
130 135 140 

gtt aaa gat gee tct eta gtg agt gac age ata aaa ttt att gee agg 480 
Val Lys Asp Ala Ser Leu Val Ser Asp Ser lie Lys Phe lie Ala Arg 
145 150 155 160 

gaa aat gaa ttt ata atg aag gca gag gga gaa acc cag gaa gtt gag 52 8 

Glu Asn Glu Phe He Met Lys Ala Glu Gly Glu Thr Gin Glu Val Glu 

165 170 175 

ata aag eta act ctt gaa gat gag gga tta ttg gac ate gag gtt caa 576 
He Lys Leu Thr Leu Glu Asp Glu Gly Leu Leu Asp He Glu Val Gin 

180 185 190 

gag gag aca aag age gca tat gga gtc age tat etc tec gac atg gtt 624 
Glu Glu Thr Lys Ser Ala Tyr Gly Val Ser Tyr Leu Ser Asp Met Val 
195 200 205 

aaa gga ctt gga aag gec gat gaa gtt aca ata aag ttt gga aat gaa 672 
Lys Gly Leu Gly Lys Ala Asp Glu Val Thr He Lys Phe Gly Asn Glu 
210 215 220 

atg ccc atg caa atg gag tat tac att aga gat gaa gga aga ctt aca 72 0 

Met Pro Met Gin Met Glu Tyr Tyr He Arg Asp Glu Gly Arg Leu Thr 
225 230 235 240 

ttc eta ctg get cca aga gtt gaa gag tga 750 
Phe Leu Leu Ala Pro Arg Val Glu Glu 

245 



<210> 68 

<211> 249 

<212> PRT 

<213> Pyrococcus furiosus 

<400> 68 

Met Pro Phe Glu He Val Phe Glu 
1 5 

He Asp Thr Ala Ser Lys Leu He 

20 



Gly Ala Lys Glu Phe Ala Gin Leu 
10 15 

Asp Glu Ala Ala Phe Lys Val Thr 
25 30 



102 



Glu Asp Gly lie Ser Met Arg Ala Met Asp Pro Ser Arg Val Val Leu 
35 40 45 



lie Asp Leu Asn Leu Pro Ser Ser lie Phe Ser Lys Tyr Glu Val Val 
50 55 60 

Glu Pro Glu Thr lie Gly Val Asn Met Asp His Leu Lys Lys lie Leu 
65 70 75 80 

Lys Arg Gly Lys Ala Lys Asp Thr Leu lie Leu Lys Lys Gly Glu Glu 

85 90 95 

Asn Phe Leu Glu lie Thr lie Gin Gly Thr Ala Thr Arg Thr Phe Arg 

100 105 110 

Val Pro Leu lie Asp Val Glu Glu Met Glu Val Asp Leu Pro Glu Leu 
115 120 125 

Pro Phe Thr Ala Lys Val Val Val Leu Gly Glu Val Leu Lys Asp Ala 
130 135 140 

Val Lys Asp Ala Ser Leu Val Ser Asp Ser lie Lys Phe lie Ala Arg 
145 150 155 160 

Glu Asn Glu Phe lie Met Lys Ala Glu Gly Glu Thr Gin Glu Val Glu 

165 170 175 

lie Lys Leu Thr Leu Glu Asp Glu Gly Leu Leu Asp lie Glu Val Gin 

180 185 190 

Glu Glu Thr Lys Ser Ala Tyr Gly Val Ser Tyr Leu Ser Asp Met Val 
195 200 205 

Lys Gly Leu Gly Lys Ala Asp Glu Val Thr lie Lys Phe Gly Asn Glu 
210 215 220 

Met Pro Met Gin Met Glu Tyr Tyr lie Arg Asp Glu Gly Arg Leu Thr 
225 230 235 240 

Phe Leu Leu Ala Pro Arg Val Glu Glu 

245 

<210> 69 
<211> 201 
<212> DNA 

<213> Sulfolobus acidocaldarius 
<220> 

<221> CDS 

<222> (1) . . (201) 

<223> 

<400> 69 

atg gtg aag gta aag ttc aag tat aag ggt gaa gag aaa gaa gta gac 
Met Val Lys Val Lys Phe Lys Tyr Lys Gly Glu Glu Lys Glu Val Asp 
15 10 15 
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act tea aag ata aag aag gtt tgg aga gta ggc aaa atg gtg tec ttt 96 
Thr Ser Lys lie Lys Lys Val Trp Arg Val Gly Lys Met Val Ser Phe 

20 25 30 

ace tat gac gac aat ggt aag aca ggt aga gga get gta age gag aaa 144 
Thr Tyr Asp Asp Asn Gly Lys Thr Gly Arg Gly Ala Val Ser Glu Lys 
35 40 45 

gat get cca aaa gaa tta tta gac atg tta gca aga gca gaa aga gag 192 
Asp Ala Pro Lys Glu Leu Leu Asp Met Leu Ala Arg Ala Glu Arg Glu 
50 55 60 



aag aaa taa 
Lys Lys 
65 

<210> 70 
<211> 66 
<212> PRT 

<213> Sulfolobus acidocaldarius 
<400> 70 

Met Val Lys Val Lys Phe Lys Tyr Lys Gly Glu Glu Lys Glu Val Asp 
15 10 15 

Thr Ser Lys lie Lys Lys Val Trp Arg Val Gly Lys Met Val Ser Phe 

20 25 30 

Thr Tyr Asp Asp Asn Gly Lys Thr Gly Arg Gly Ala Val Ser Glu Lys 
35 40 45 

Asp Ala Pro Lys Glu Leu Leu Asp Met Leu Ala Arg Ala Glu Arg Glu 
50 55 60 

Lys Lys 
65 

<210> 71 
<211> 189 
<212> DNA 

<213> Sulfolobus solf actaricus 
<220> 

<221> CDS 

<222> (1) . . (189) 

<223> 



201 



<400> 71 

gca ace gta aag ttc aag tac aaa ggc gaa gaa aaa gag gta gac ate 4 8 

Ala Thr Val Lys Phe Lys Tyr Lys Gly Glu Glu Lys Glu Val Asp lie 
15 10 15 

tec aag ate aag aaa gta tgg cgt gtg ggc aag atg ate tec ttc ace 96 
Ser Lys lie Lys Lys Val Trp Arg Val Gly Lys Met lie Ser Phe Thr 

20 25 30 



104 



tac gac gag ggc ggt ggc aag acc ggc cgt ggt gcg gta age gaa aag 144 
Tyr Asp Glu Gly Gly Gly Lys Thr Gly Arg Gly Ala Val Ser Glu Lys 
35 40 45 



gac gcg ccg aag gag ctg ctg cag atg ctg gag aag cag aaa aag 189 
Asp Ala Pro Lys Glu Leu Leu Gin Met Leu Glu Lys Gin Lys Lys 
50 55 60 

<210> 72 
<211> 63 
<212> PRT 

<213> Sulfolobus solf actaricus 
<400> 72 

Ala Thr Val Lys Phe Lys Tyr Lys Gly Glu Glu Lys Glu Val Asp lie 
15 10 15 

Ser Lys lie Lys Lys Val Trp Arg Val Gly Lys Met lie Ser Phe Thr 

20 25 30 

Tyr Asp Glu Gly Gly Gly Lys Thr Gly Arg Gly Ala Val Ser Glu Lys 
35 40 45 

Asp Ala Pro Lys Glu Leu Leu Gin Met Leu Glu Lys Gin Lys Lys 
50 55 60 

<210> 73 
<211> 57 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 73 

Val Ala Leu Val Tyr Asp Ala Glu Phe Val Gly Ser Glu Arg Glu Phe 
15 10 15 

Glu Glu Glu Arg Glu Thr Phe Leu Lys Gly Val Lys Ala Tyr Asp Gly 

20 25 30 

Val Leu Ala Thr Arg Tyr Leu Met Glu Arg Ser Ser Ser Ala Lys Asn 
35 40 45 

Asp Glu Glu Leu Leu Glu Leu His Gin 
50 55 

<210> 74 

<211> 29 

<212> PRT 

<213> Escherichia coli 

<400> 74 

Gly Gly Asn Ala Leu Lys Phe Tyr Ala Ser Val Arg Leu Asp lie Arg 
1 5 10 15 

Arg He Gly Ala He Lys Asp Gly Asp Glu Val Val Gly 



105 



20 



25 



<210> 75 
<211> 57 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 75 

Val Pro lie Asp Glu Lys Glu Glu Arg lie Leu Glu lie Leu Arg Glu 
15 10 15 

Asn Pro Trp Thr Pro His Asp Glu lie Ala Arg Arg Gly Gly Leu Ser 

20 25 30 

Val Ser Glu Val Glu Gly Glu Lys Asp Pro Glu Ser Ser Gly lie Tyr 
35 40 45 

Ser Leu Trp Ser Arg Val Val Val Asn 
50 55 

<210> 76 
<211> 40 
<212> PRT 

<213> Escherichia coli 
<400> 76 

lie Asp Arg lie Asp Arg Lys lie Leu Asn Glu Leu Gin Lys Asp Gly 
15 10 15 

Arg Arg lie Ser Asn Glu Leu Ala Lys Arg Val Gly Leu Ser Val Ser 

20 25 30 

Thr Val Arg Glu Arg Val Arg Arg 





35 40 


<210> 


77 


<211> 


40 


<212> 


PRT 


<213> 


Me t hanopy r u s kandleri 


<400> 


77 



Leu Lys Leu Gin Asp Arg Tyr Gly He Arg Glu Asp Val Ala Leu Cys 
15 10 15 

Leu Ala Arg Ala Phe Asp Gly Ser He Ser Met He Ala Thr Thr Pro 

20 25 30 

Tyr Arg Thr Leu Lys Asp Val Cys 
35 40 

<210> 78 

<211> 15 

<212> PRT 

<213> Methanopyrus kandleri 
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<400> 78 



Pro Asp Leu Thr Leu Glu Glu Ala Lys Ser Val Asn Arg Thr Leu 
15 10 15 

<210> 79 
<211> 30 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 79 

Ala Thr Leu lie Asp Glu His Gly Leu Ser Pro Ala Asp Ala Ala Asp 
15 10 15 

Glu Leu He Glu His Phe Glu Ser He Ala Gly He Leu Ala 

20 25 30 

<210> 80 
<211> 11 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 80 

Thr Asp Leu Glu Glu He Glu Arg Met Tyr Glu 
15 10 

<210> 81 
<211> 15 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 81 

Glu Gly Arg Leu Ser Glu Glu Ala Tyr Arg Ala Ala Val Glu He 
15 10 15 

<210> 82 
<211> 57 
<212> PRT 

<213> Thermococcus kodakaraensis 
<400> 82 

Ala Glu Leu Thr Lys Lys Glu Gly Val Gly Arg Lys Thr Ala Glu Arg 
15 10 15 

Leu Leu Arg Ala Phe Gly Asn Pro Glu Arg Val Lys Gin Leu Ala Arg 

20 25 30 

Glu Phe Glu He Glu Lys Leu Ala Ser Val Glu Gly Val Gly Glu Arg 
35 40 45 

Val Leu Arg Ser Leu Val Pro Gly Tyr 
50 55 
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<210> 83 
<211> 27 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 83 

Ala Ser Leu lie Ser lie Arg Gly lie Asp Arg Glu Arg Ala Glu Arg 
15 10 15 

Leu Leu Lys Lys Tyr Gly Gly Tyr Ser Lys Val 

20 25 

<210> 84 
<211> 10 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 84 

Arg Glu Ala Gly Val Glu Glu Leu Arg Glu 
15 10 

<210> 85 
<211> 13 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 85 

Asp Gly Leu Thr Asp Ala Gin lie Arg Glu Leu Lys Gly 
15 10 

<210> 86 
<211> 27 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 86 

Leu Lys Thr Leu Glu Ser lie Val Gly Asp Leu Glu Lys Ala Asp Glu 
15 10 15 

Leu Lys Arg Lys Tyr Gly Ser Ala Ser Ala Val 

20 25 

<210> 87 
<211> 10 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 87 

Arg Arg Leu Pro Val Glu Glu Leu Arg Glu 
15 10 
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<210> 88 
<211> 13 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 88 

Leu Gly Phe Ser Asp Asp Glu lie Ala Glu lie Lys Gly 
15 10 

<210> 89 
<211> 28 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 89 

lie Pro Lys Lys Leu Arg Glu Ala Phe Asp Leu Glu Thr Ala Ala Glu 
15 10 15 

Leu Tyr Glu Arg Tyr Gly Ser Leu Lys Glu lie Gly 

20 25 

<210> 90 
<211> 10 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 90 

Arg Arg Leu Ser Tyr Asp Asp Leu Leu Glu 
15 10 

<210> 91 
<211> 15 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 91 

Leu Gly Ala Thr Pro Lys Ala Ala Ala Glu lie Lys Gly Pro Glu 
15 10 15 

<210> 92 
<211> 28 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 92 

Lys Phe Leu Leu Asn lie Glu Gly Val Gly Pro Lys Leu Ala Glu Arg 
15 10 15 

lie Leu Glu Ala Val Asp Tyr Asp Leu Glu Arg Leu 

20 25 

<210> 93 
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<211> 26 
<212> PRT 

<213> Methanopyrus kandleri 



<400> 93 

Ala Ser Leu Asn Pro Glu Glu Leu Ala Glu Val Glu Gly Leu Gly Glu 
15 10 15 

Glu Leu Ala Glu Arg Val Val Tyr Ala Ala 

20 25 

<210> 94 
<211> 40 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 94 

Trp Lys Glu Trp Leu Glu Arg Lys Val Gly Glu Gly Arg Ala Arg Arg 
15 10 15 

Leu He Glu Tyr Phe Gly Ser Ala Gly Glu Val Gly Lys Leu Val Glu 

20 25 30 

Asn Ala Glu Val Ser Lys Leu Leu 
35 40 

<210> 95 
<211> 15 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 95 

Val Pro Gly He Gly Asp Glu Ala Val Ala Arg Leu Val Pro Gly 
15 10 15 

<210> 96 
<211> 28 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 96 

Tyr Lys Thr Leu Arg Asp Ala Gly Leu Thr Pro Ala Glu Ala Glu Arg 
15 10 15 

Val Leu Lys Arg Tyr Gly Ser Val Ser Lys Val Gin 

20 25 

<210> 97 
<211> 10 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 97 
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Glu Gly Ala Thr Pro Asp Glu Leu Arg Glu 
15 10 



<210> 98 
<211> 13 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 98 

Leu Gly Leu Gly Asp Ala Lys lie Ala Arg lie Leu Gly 
15 10 

<210> 99 
<211> 27 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 99 

Leu Arg Ser Leu Val Asn Lys Arg Leu Asp Val Asp Thr Ala Tyr Glu 
15 10 15 

Leu Lys Arg Arg Tyr Gly Ser Val Ser Ala Val 

20 25 

<210> 100 
<211> 10 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 100 

Arg Lys Ala Pro Val Lys Glu Leu Arg Glu 
15 10 

<210> 101 
<211> 15 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 101 

Leu Gly Leu Ser Asp Arg Lys lie Ala Arg lie Lys Gly lie Pro 
15 10 15 

<210> 102 

<211> 27 

<212> PRT 

<213> Methanopyrus kandleri 

<400> 102 

Glu Thr Met Leu Gin Val Arg Gly Met Ser Val Glu Lys Ala Glu Arg 
1 5 10 15 
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Leu Leu Glu Arg Phe Asp Thr Trp Thr Lys Val 

20 25 



<210> 103 

<211> 9 

<212> PRT 

<213> Methanopyrus kandleri 

<400> 103 

Lys Glu Ala Pro Val Ser Glu Leu Val 
1 5 

<210> 104 
<211> 16 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 104 

Val Pro Gly Val Gly Leu Ser Leu Val Lys Glu lie Lys Ala Gin Val 
15 10 15 

<210> 105 
<211> 27 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 105 

Lys Ala Leu Leu Asp Val Lys Gly Val Ser Pro Glu Leu Ala Asp Arg 
15 10 15 

Leu Val Glu Glu Leu Gly Ser Pro Tyr Arg Val 

20 25 

<210> 106 
<211> 9 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 106 

Leu Thr Ala Lys Lys Ser Asp Leu Met 
1 5 

<210> 107 
<211> 16 
<212> PRT 

<213> Methanopyrus kandleri 
<400> 107 

Val Glu Arg Val Gly Pro Lys Leu Ala Glu Arg He Arg Ala Ala Gly 
15 10 15 

<210> 108 



112 



<211> 27 
<212> PRT 

<213> Escherichia coli 



<400> 108 



Lys Glu Leu lie Lys Thr Asn Gly Val Gly Pro Lys Leu Ala Leu Ala 
15 10 15 

He Leu Ser Gly Met Ser Ala Gin Gin Phe Val 

20 25 

<210> 109 
<211> 26 
<212> PRT 

<213> Escherichia coli 
<400> 109 

Asn Ala Val Glu Arg Glu Glu Val Gly Ala Leu Pro Gly He Gly Lys 
15 10 15 

Lys Thr Ala Glu Arg Leu He Val Glu Met 

20 25 

<210> 110 

<211> 57 

<212> PRT 

<213> Homo sapiens 

<400> 110 

Ala Glu Ala Lys Lys Leu Pro Gly Val Gly Thr Lys He Ala Glu Lys 
15 10 15 

He Asp Glu Phe Leu Ala Thr Gly Lys Leu Arg Lys Leu Glu Lys He 

20 25 30 

Arg Gin Asp Asp Thr Ser Ser Ser He Val Ser Gly He Gly Pro Ser 
35 40 45 

Ala Ala Arg Lys Phe Val Asp Glu Gly 
50 55 

<210> 111 
<211> 27 
<212> PRT 

<213> Escherichia coli 
<400> 111 

Leu Glu Val Met Glu Val Pro Gly Val Gly Pro Lys Thr Ala Arg Gly 
15 10 15 

Leu Tyr Glu Ala Leu Gly He Asp Ser Leu Glu 

20 25 
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<210> 112 
<211> 12 
<212> PRT 

<213> Escherichia coli 
<400> 112 

Lys Leu Lys Glu Ala Leu Glu Arg Gly Asp Leu Leu 
15 10 

<210> 113 
<211> 16 
<212> PRT 

<213> Escherichia coli 
<400> 113 

Leu Lys Gly Phe Gly Ala Lys Lys Ala Glu Arg lie Lys Glu Gly Leu 
15 10 15 

<210> 114 

<211> 30 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 114 

agagcttgag gagagcagga aaggtggaac 3 0 

<210> 115 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 115 

tgcagagcga ttattcagga atgc 24 

<210> 116 

<211> 30 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 116 

acaagggcta ctggttgccg atttttattg 30 

<210> 117 

<211> 27 

<212> DNA 

<213> artificial sequence 
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<220> 

<223> primer 



<400> 117 

gggactggcc tcagaggaaa cttcagg 27 

<210> 118 

<211> 30 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 118 

acaagggcta ctggttgccg atttttattg 3 0 

<210> 119 

<211> 28 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 119 

cctgcatttg tggggtgaat tccttgcc 28 

<210> 120 
<211> 189 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Synthetic Sso7d gene 
<220> 

<221> CDS 

<222> (1) . . (189) 

<223> 

<400> 120 

gca acc gta aag ttc aag tac aaa ggc gaa gaa aaa gag gta gac ate 4 8 

Ala Thr Val Lys Phe Lys Tyr Lys Gly Glu Glu Lys Glu Val Asp He 
15 10 15 

tec aag ate aag aaa gta tgg cgt gtg ggc aag atg ate tec ttc acc 96 
Ser Lys He Lys Lys Val Trp Arg Val Gly Lys Met He Ser Phe Thr 

20 25 30 

tac gac gag ggc ggt ggc aag acc ggc cgt ggt gcg gta age gaa aag 144 
Tyr Asp Glu Gly Gly Gly Lys Thr Gly Arg Gly Ala Val Ser Glu Lys 
35 40 45 

gac gcg ccg aag gag ctg ctg cag atg ctg gag aag cag aaa aag 189 
Asp Ala Pro Lys Glu Leu Leu Gin Met Leu Glu Lys Gin Lys Lys 
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50 55 60 

<210> 121 
<211> 63 
<212> PRT 

<213> artificial sequence 
<220> 

<223> Synthetic Sso7d gene 
<400> 121 

Ala Thr Val Lys Phe Lys Tyr Lys Gly Glu Glu Lys Glu Val Asp lie 
15 10 15 

Ser Lys lie Lys Lys Val Trp Arg Val Gly Lys Met lie Ser Phe Thr 

20 25 30 

Tyr Asp Glu Gly Gly Gly Lys Thr Gly Arg Gly Ala Val Ser Glu Lys 
35 40 45 

Asp Ala Pro Lys Glu Leu Leu Gin Met Leu Glu Lys Gin Lys Lys 
50 55 60 

<210> 122 

<211> 1899 

<212> DNA 

<213> artificial sequence 
<220> 

<223> The DNA sequence 
<220> 

<221> CDS 

<222> (1) . . (1899) 
<223> 

<400> 122 

atg att acg aat teg age 
Met lie Thr Asn Ser Ser 

1 5 

gaa aaa gag gta gac ate 
Glu Lys Glu Val Asp lie 

20 

aag atg ate tec ttc ace 
Lys Met lie Ser Phe Thr 
35 

99t gcg gta age gaa aag 
Gly Ala Val Ser Glu Lys 
50 



encoding the Sso7d-ATaq fusion protein 



gca acc gta aag ttc aag tac aaa ggc gaa 4 8 

Ala Thr Val Lys Phe Lys Tyr Lys Gly Glu 

10 15 

tec aag ate aag aaa gta tgg cgt gtg ggc 96 
Ser Lys lie Lys Lys Val Trp Arg Val Gly 
25 30 

tac gac gag ggc ggt ggc aag acc ggc cgt 144 
Tyr Asp Glu Gly Gly Gly Lys Thr Gly Arg 
40 45 

gac gcg ccg aag gag ctg ctg cag atg ctg 192 
Asp Ala Pro Lys Glu Leu Leu Gin Met Leu 
55 60 



gag aag cag aaa aag ggc ggc ggt gtc act agt ccc aag gee ctg gag 240 
Glu Lys Gin Lys Lys Gly Gly Gly Val Thr Ser Pro Lys Ala Leu Glu 
65 70 75 80 



116 



gag gcc ccc 
Glu Ala Pro 



tec cgc aag 
Ser Arg Lys 



agg ggg ggc 
Arg Gly Gly 
115 

gac ctg aag 
Asp Leu Lys 
130 

gcc ctg agg 
Ala Leu Arg 
145 

etc gcc tac 
Leu Ala Tyr 



egg cgc tac 
Arg Arg Tyr 



ctt tec gag 
Leu Ser Glu 
195 

gag agg etc 
Glu Arg Leu 
210 

gtc ctg gcc 
Val Leu Ala 
225 

etc agg gcc 
Leu Arg Ala 



gcc gag gtc 
Ala Glu Val 



gac cag ctg 
Asp Gin Leu 
275 

ggc aag acg 
Gly Lys Thr 
290 



tgg ccc ccg 
Trp Pro Pro 
85 

gag ccc atg 
Glu Pro Met 
100 

egg gtc cac 
Arg Val His 



gag gcg egg 
Glu Ala Arg 



gaa ggc ctt 
Glu Gly Leu 
150 

etc ctg gac 
Leu Leu Asp 
165 

ggc ggg gag 
Gly Gly Glu 
180 

agg etc ttc 
Arg Leu Phe 



ctt tgg ctt 
Leu Trp Leu 



cac atg gag 
His Met Glu 
230 

ttg tec ctg 
Leu Ser Leu 
245 

ttc cgc ctg 
Phe Arg Leu 
260 

gaa agg gtc 
Glu Arg Val 



gag aag ace 
Glu Lys Thr 



ccg gaa ggg 
Pro Glu Gly 



tgg gcc gat 
Trp Ala Asp 
105 

egg gcc ccc 
Arg Ala Pro 
120 

ggg ctt etc 
Gly Leu Leu 
135 

ggc etc ccg 
Gly Leu Pro 



cct tec aac 
Pro Ser Asn 



tgg acg gag 
Trp Thr Glu 
185 

gcc aac ctg 
Ala Asn Leu 
200 

tac egg gag 
Tyr Arg Glu 
215 

gcc acg ggg 
Ala Thr Gly 



gag gtg gcc 
Glu Val Ala 



gcc ggc cac 
Ala Gly His 
265 

etc ttt gac 
Leu Phe Asp 
280 

ggc aag cgc 
Gly Lys Arg 
295 



gcc ttc gtg 
Ala Phe Val 
90 

ctt ctg gcc 
Leu Leu Ala 



gag cct tat 
Glu Pro Tyr 



gcc aaa gac 
Ala Lys Asp 
140 

ccc ggc gac 
Pro Gly Asp 
155 

ace ace ccc 
Thr Thr Pro 
170 

gag gcg ggg 
Glu Ala Gly 



tgg ggg agg 

Trp Gly Arg 



gtg gag agg 
Val Glu Arg 
220 

gtg cgc ctg 
Val Arg Leu 
235 

gag gag ate 
Glu Glu He 
250 

ccc ttc aac 
Pro Phe Asn 



gag eta ggg 
Glu Leu Gly 



tec ace age 
Ser Thr Ser 
300 



ggc ttt gtg 
Gly Phe Val 
95 

ctg gcc gcc 
Leu Ala Ala 
110 

aaa gcc etc 
Lys Ala Leu 
125 

ctg age gtt 
Leu Ser Val 



gac ccc atg 
Asp Pro Met 



gag ggg gtg 
Glu Gly Val 
175 

gag egg gcc 
Glu Arg Ala 
190 

ctt gag ggg 
Leu Glu Gly 
205 

ccc ctt tec 
Pro Leu Ser 



gac gtg gcc 
Asp Val Ala 



gcc cgc etc 
Ala Arg Leu 
255 

etc aac tec 
Leu Asn Ser 
270 

ctt ccc gcc 
Leu Pro Ala 
285 

gcc gcc gtc 
Ala Ala Val 



ctt 288 
Leu 



gcc 336 
Ala 



agg 384 
Arg 



ctg 432 
Leu 



etc 480 

Leu 

160 

gcc 528 
Ala 



gcc 576 
Ala 



gag 624 
Glu 



get 672 
Ala 



tat 720 

Tyr 

240 

gag 768 
Glu 



egg 816 
Arg 



ate 864 
He 



ctg 912 
Leu 



117 



gag gcc etc 
Glu Ala Leu 
305 

egg gag etc 
Arg Glu Leu 



etc ate cac 
Leu lie His 



gcc acg gcc 
Ala Thr Ala 
355 

ate ccc gtc 
He Pro Val 
370 

gcc gag gag 
Ala Glu Glu 
385 

etc agg gtg 
Leu Arg Val 



ttc cag gag 
Phe Gin Glu 



ggc gtc ccc 
Gly Val Pro 
435 

ace ate aac 
Thr He Asn 
450 

cag gag eta 
Gin Glu Leu 
465 

tac ttt cag 
Tyr Phe Gin 



gag gag ggc 
Glu Glu Gly 



cgc tac gtg 
Arg Tyr Val 
515 

gcc gag cgc 



cgc gag gcc 
Arg Glu Ala 
310 

ace aag ctg 
Thr Lys Leu 
325 

ccc agg acg 
Pro Arg Thr 
340 

acg ggc agg 
Thr Gly Arg 



cgc ace ccg 
Arg Thr Pro 



ggg tgg eta 
Gly Trp Leu 
390 

ctg gcc cac 
Leu Ala His 
405 

ggg egg gac 
Gly Arg Asp 
420 

egg gag gcc 
Arg Glu Ala 



ttc ggg gtc 
Phe Gly Val 



gcc ate cct 
Ala He Pro 
470 

age ttc ccc 
Ser Phe Pro 
485 

agg agg egg 
Arg Arg Arg 
500 

cca gac eta 
Pro Asp Leu 



atg gcc ttc 



cac ccc ate 
His Pro He 



aag age ace 
Lys Ser Thr 



ggc cgc etc 
Gly Arg Leu 
345 

eta agt age 
Leu Ser Ser 
360 

ctt ggg cag 
Leu Gly Gin 
375 

ttg gtg gcc 
Leu Val Ala 



etc tec ggc 
Leu Ser Gly 



ate cac acg 
He His Thr 
425 

gtg gac ccc 
Val Asp Pro 
440 

etc tac ggc 
Leu Tyr Gly 
455 

tac gag gag 
Tyr Glu Glu 



aag gtg egg 
Lys Val Arg 



ggg tac gtg 
Gly Tyr Val 
505 

gag gcc egg 
Glu Ala Arg 
520 

aac atg ccc 



gtg gag aag 
Val Glu Lys 
315 

tac att gac 
Tyr He Asp 
330 

cac ace cgc 
His Thr Arg 



tec gat ccc 
Ser Asp Pro 



agg ate cgc 
Arg He Arg 
380 

ctg gac tat 
Leu Asp Tyr 
395 

gac gag aac 
Asp Glu Asn 
410 

gag acc gcc 
Glu Thr Ala 



ctg atg cgc 
Leu Met Arg 



atg teg gcc 
Met Ser Ala 
460 

gcc cag gcc 
Ala Gin Ala 
475 

gcc tgg att 
Ala Trp He 
490 

gag acc etc 
Glu Thr Leu 



gtg aag age 
Val Lys Ser 



gtc cag ggc 



ate ctg cag 
He Leu Gin 



ccc ttg ccg 
Pro Leu Pro 
335 

ttc aac cag 
Phe Asn Gin 
350 

aac etc cag 
Asn Leu Gin 
365 

egg gcc ttc 
Arg Ala Phe 



age cag ata 
Ser Gin He 



ctg ate egg 
Leu He Arg 
415 

age tgg atg 
Ser Trp Met 
430 

egg gcg gcc 
Arg Ala Ala 
445 

cac cgc etc 
His Arg Leu 



ttc att gag 
Phe He Glu 



gag aag acc 
Glu Lys Thr 
495 

ttc ggc cgc 
Phe Gly Arg 
510 

gtg egg gag 
Val Arg Glu 
525 

acc gcc gcc 



tac 960 

Tyr 

320 

gac 1008 
Asp 



acg 1056 
Thr 



aac 1104 
Asn 



ate 1152 
He 



gag 1200 

Glu 

400 

gtc 1248 
Val 



ttc 1296 
Phe 



aag 1344 
Lys 



tec 1392 
Ser 



cgc 1440 

Arg 

480 

ctg 1488 
Leu 



cgc 1536 
Arg 



gcg 1584 
Ala 



gac 1632 



118 



Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala Ala Asp 
530 535 540 



etc atg aag ctg get atg gtg aag etc ttc ccc agg ctg gag gaa atg 1680 
Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu Glu Met 
545 550 555 560 

ggg gec agg atg etc ctt cag gtc cac gac gag ctg gtc etc gag gec 1728 
Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu Glu Ala 

565 570 575 

cca aaa gag agg gcg gag gec gtg gee egg ctg gec aag gag gtc atg 1776 
Pro Lys Glu Arg Ala Glu Ala Val Ala Arg Leu Ala Lys Glu Val Met 

580 585 590 

9 a 9 999 gtg tat ccc ctg gee gtg ccc ctg gag gtg gag gtg ggg ata 1824 
Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val Gly lie 
595 600 605 

999 9^g gac tgg etc tec gee aag gag ggc att gat ggc cgc ggc gga 1872 
Gly Glu Asp Trp Leu Ser Ala Lys Glu Gly lie Asp Gly Arg Gly Gly 
610 615 620 

99 c 999 cat cat cat cat cat cat taa 1899 
Gly Gly His His His His His His 
625 630 



<210> 123 
<211> 632 
<212> PRT 

<213> artificial sequence 

<220> 

<223> The DNA sequence encoding the Sso7d-ATaq fusion protein 
<400> 123 

Met lie Thr Asn Ser Ser Ala Thr Val Lys Phe Lys Tyr Lys Gly Glu 
15 10 15 

Glu Lys Glu Val Asp lie Ser Lys lie Lys Lys Val Trp Arg Val Gly 

20 25 30~ 



Lys Met lie Ser 
35 

Gly Ala Val Ser 
50 

Glu Lys Gin Lys 
65 

Glu Ala Pro Trp 



Ser Arg Lys Glu 

100 



Phe Thr Tyr Asp 

40 

Glu Lys Asp Ala 
55 

Lys Gly Gly Gly 
70 

Pro Pro Pro Glu 
85 

Pro Met Trp Ala 



Glu Gly Gly Gly 



Pro Lys Glu Leu 

60 

Val Thr Ser Pro 
75 

Gly Ala Phe Val 
90 

Asp Leu Leu Ala 
105 



Lys Thr Gly Arg 
45 

Leu Gin Met Leu 



Lys Ala Leu Glu 

80 

Gly Phe Val Leu 
95 

Leu Ala Ala Ala 
110 



119 



Arg Gly Gly Arg 
115 

Asp Leu Lys Glu 
130 

Ala Leu Arg Glu 
145 

Leu Ala Tyr Leu 



Arg Arg Tyr Gly 

180 

Leu Ser Glu Arg 
195 

Glu Arg Leu Leu 
210 



Val His Arg Ala 

120 

Ala Arg Gly Leu 
135 

Gly Leu Gly Leu 
150 

Leu Asp Pro Ser 
165 

Gly Glu Trp Thr 



Leu Phe Ala Asn 

200 

Trp Leu Tyr Arg 
215 



Pro Glu Pro Tyr 



Leu Ala Lys Asp 

140 

Pro Pro Gly Asp 
155 

Asn Thr Thr Pro 
170 

Glu Glu Ala Gly 
185 

Leu Trp Gly Arg 



Glu Val Glu Arg 

220 



Lys Ala Leu Arg 
125 

Leu Ser Val Leu 



Asp Pro Met Leu 

160 

Glu Gly Val Ala 
175 

Glu Arg Ala Ala 
190 

Leu Glu Gly Glu 
205 

Pro Leu Ser Ala 



Val Leu Ala His 
225 

Leu Arg Ala Leu 



Ala Glu Val Phe 

260 

Asp Gin Leu Glu 
275 

Gly Lys Thr Glu 
290 

Glu Ala Leu Arg 
305 

Arg Glu Leu Thr 



Leu lie His Pro 

340 

Ala Thr Ala Thr 
355 

lie Pro Val Arg 
370 

Ala Glu Glu Gly 
385 

Leu Arg Val Leu 



Met Glu Ala Thr 
230 

Ser Leu Glu Val 
245 

Arg Leu Ala Gly 



Arg Val Leu Phe 

280 

Lys Thr Gly Lys 
295 

Glu Ala His Pro 
310 

Lys Leu Lys Ser 
325 

Arg Thr Gly Arg 



Gly Arg Leu Ser 

360 

Thr Pro Leu Gly 
375 

Trp Leu Leu Val 
390 

Ala His Leu Ser 



Gly Val Arg Leu 
235 

Ala Glu Glu He 
250 

His Pro Phe Asn 
265 

Asp Glu Leu Gly 



Arg Ser Thr Ser 

300 

He Val Glu Lys 
315 

Thr Tyr He Asp 
330 

Leu His Thr Arg 
345 

Ser Ser Asp Pro 



Gin Arg He Arg 

380 

Ala Leu Asp Tyr 
395 

Gly Asp Glu Asn 



Asp Val Ala Tyr 

240 

Ala Arg Leu Glu 
255 

Leu Asn Ser Arg 
270 

Leu Pro Ala He 
285 

Ala Ala Val Leu 



He Leu Gin Tyr 

320 

Pro Leu Pro Asp 
335 

Phe Asn Gin Thr 
350 

Asn Leu Gin Asn 
365 

Arg Ala Phe He 



Ser Gin He Glu 

400 

Leu He Arg Val 



120 



405 410 415 

Phe Gin Glu Gly Arg Asp lie His Thr Glu Thr Ala Ser Trp Met Phe 

420 425 430 

Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala Ala Lys 
435 440 445 

Thr lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg Leu Ser 
450 455 460 

Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie Glu Arg 
465 470 475 480 

Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys Thr Leu 

485 490 495 

Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly Arg Arg 

500 505 510 

Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg Glu Ala 
515 520 525 

Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala Ala Asp 
530 535 540 

Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu Glu Met 
545 550 555 560 

Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu Glu Ala 

565 570 575 

Pro Lys Glu Arg Ala Glu Ala Val Ala Arg Leu Ala Lys Glu Val Met 

580 585 590 

Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val Gly lie 
595 600 605 

Gly Glu Asp Trp Leu Ser Ala Lys Glu Gly He Asp Gly Arg Gly Gly 
610 615 620 

Gly Gly His His His His His His 
625 630 

<210> 124 

<211> 2763 

<212> DNA 

<213> artificial sequence 
<220> 

<223> The DNA sequence encoding the Sso7d-Taq fusion protein 
<220> 

<221> CDS 

<222> (1) . . (2763) 

<223> 



121 



<400> 124 

atg att acg aat teg age gca ace gta aag ttc aag tac aaa ggc gaa 4 8 

Met lie Thr Asn Ser Ser Ala Thr Val Lys Phe Lys Tyr Lys Gly Glu 
15 10 15 

gaa aaa gag gta gac ate tec aag ate aag aaa gta tgg cgt gtg ggc 96 
Glu Lys Glu Val Asp lie Ser Lys lie Lys Lys Val Trp Arg Val Gly 

20 25 30 

aag atg ate tec ttc acc tac gac gag ggc ggt ggc aag ace ggc cgt 144 
Lys Met lie Ser Phe Thr Tyr Asp Glu Gly Gly Gly Lys Thr Gly Arg 
35 40 45 

ggt gcg gta age gaa aag gac gcg ccg aag gag ctg ctg cag atg ctg 192 
Gly Ala Val Ser Glu Lys Asp Ala Pro Lys Glu Leu Leu Gin Met Leu 
50 55 60 

gag aag cag aaa aag ggc ggc ggt gtc act agt ggg atg ctg ccc etc 240 
Glu Lys Gin Lys Lys Gly Gly Gly Val Thr Ser Gly Met Leu Pro Leu 
65 70 75 80 

ttt gag ccc aag ggc egg gtc etc ctg gtg gac ggc cac cac ctg gec 288 
Phe Glu Pro Lys Gly Arg Val Leu Leu Val Asp Gly His His Leu Ala 

85 90 95 

tac cgc acc ttc cac gec ctg aag ggc etc acc acc age egg ggg gag 336 
Tyr Arg Thr Phe His Ala Leu Lys Gly Leu Thr Thr Ser Arg Gly Glu 

100 105 110 

ccg gtg cag gcg gtc tac ggc ttc gee aag age etc etc aag gec etc 3 84 

Pro Val Gin Ala Val Tyr Gly Phe Ala Lys Ser Leu Leu Lys Ala Leu 
115 120 125 

aag gag gac ggg gac gcg gtg ate gtg gtc ttt gac gee aag gec ccc 432 
Lys Glu Asp Gly Asp Ala Val He Val Val Phe Asp Ala Lys Ala Pro 
130 135 140 

tec ttc cgc cac gag gee tac ggg ggg tac aag gcg ggc egg gec ccc 480 
Ser Phe Arg His Glu Ala Tyr Gly Gly Tyr Lys Ala Gly Arg Ala Pro 
145 150 155 160 

acg cca gag gac ttt ccc egg caa etc gee etc ate aag gag ctg gtg 52 8 

Thr Pro Glu Asp Phe Pro Arg Gin Leu Ala Leu He Lys Glu Leu Val 

165 170 175 

gac etc ctg ggg ctg gcg cgc etc gag gtc ccg ggc tac gag gcg gac 576 
Asp Leu Leu Gly Leu Ala Arg Leu Glu Val Pro Gly Tyr Glu Ala Asp 

180 185 190 

gac gtc ctg gee age ctg gee aag aag gcg gaa aag gag ggc tac gag 624 
Asp Val Leu Ala Ser Leu Ala Lys Lys Ala Glu Lys Glu Gly Tyr Glu 
195 200 205 

gtc cgc ate etc acc gee gac aaa gac ctt tac cag etc ctt tec gac 672 
Val Arg He Leu Thr Ala Asp Lys Asp Leu Tyr Gin Leu Leu Ser Asp 
210 215 220 



122 



cgc ate cac 
Arg lie His 
225 

ctt tgg gaa 
Leu Trp Glu 



gec ctg acc 
Ala Leu Thr 



ggg gag aag 
Gly Glu Lys 
275 

gec etc etc 
Ala Leu Leu 
290 

ate ctg gee 
lie Leu Ala 
305 

gtg cgc acc 
Val Arg Thr 



ccc gac egg 
Pro Asp Arg 

age etc etc 
Ser Leu Leu 
355 

gag gec ccc 
Glu Ala Pro 
370 

tec cgc aag 
Ser Arg Lys 
385 

agg ggg ggc 

Arg Gly Gly 



gac ctg aag 
Asp Leu Lys 



gee ctg agg 
Ala Leu Arg 
435 

etc gec tac 



gtc etc cac 
Val Leu His 
230 

aag tac ggc 
Lys Tyr Gly 
245 

ggg gac gag 
Gly Asp Glu 
260 

acg gcg agg 
Thr Ala Arg 



aag aac ctg 
Lys Asn Leu 



cac atg gac 
His Met Asp 
310 

gac ctg ccc 
Asp Leu Pro 
325 

gag agg ctt 
Glu Arg Leu 
340 

cac gag ttc 
His Glu Phe 



tgg ccc ccg 
Trp Pro Pro 



gag ccc atg 
Glu Pro Met 
390 

egg gtc cac 
Arg Val His 
405 

gag gcg egg 
Glu Ala Arg 
420 

gaa ggc ctt 
Glu Gly Leu 



etc ctg gac 



ccc gag ggg 
Pro Glu Gly 



ctg agg ccc 
Leu Arg Pro 



tec gac aac 
Ser Asp Asn 
265 

aag ctt ctg 
Lys Leu Leu 
280 

gac egg ctg 
Asp Arg Leu 
295 

gat ctg aag 
Asp Leu Lys 



ctg gag gtg 
Leu Glu Val 



agg gec ttt 
Arg Ala Phe 
345 

ggc ctt ctg 
Gly Leu Leu 
360 

ccg gaa ggg 
Pro Glu Gly 
375 

tgg gee gat 
Trp Ala Asp 



egg gec ccc 
Arg Ala Pro 



ggg ctt etc 

Gly Leu Leu 
425 

ggc etc ccg 
Gly Leu Pro 
440 

cct tec aac 



tac etc ate 
Tyr Leu lie 
235 

gac cag tgg 
Asp Gin Trp 
250 

ctt ccc ggg 
Leu Pro Gly 



gag gag tgg 
Glu Glu Trp 



aag ccc gee 
Lys Pro Ala 
300 

etc tec tgg 
Leu Ser Trp 
315 

gac ttc gee 
Asp Phe Ala 
330 

ctg gag agg 
Leu Glu Arg 



gaa age ccc 
Glu Ser Pro 



gee ttc gtg 
Ala Phe Val 
380 

ctt ctg gee 
Leu Leu Ala 
395 

gag cct tat 
Glu Pro Tyr 
410 

gee aaa gac 
Ala Lys Asp 



ccc ggc gac 
Pro Gly Asp 



acc acc ccc 



acc ccg gee 
Thr Pro Ala 



gee gac tac 
Ala Asp Tyr 
255 

gtc aag ggc 
Val Lys Gly 
270 

ggg age ctg 
Gly Ser Leu 
285 

ate egg gag 
lie Arg Glu 



gac ctg gee 
Asp Leu Ala 



aaa agg egg 
Lys Arg Arg 
335 

ctt gag ttt 
Leu Glu Phe 
350 

aag gee ctg 
Lys Ala Leu 
365 

ggc ttt gtg 
Gly Phe Val 



ctg gee gee 
Leu Ala Ala 



aaa gee etc 
Lys Ala Leu 
415 

ctg age gtt 
Leu Ser Val 
430 

gac ccc atg 
Asp Pro Met 
445 

gag ggg gtg 



tgg 720 

Trp 

240 

egg 768 
Arg 



ate 816 
He 



gaa 864 
Glu 



aag 912 
Lys 



aag 960 

Lys 

320 

gag 1008 
Glu 



ggc 1056 
Gly 



gag 1104 
Glu 



ctt 1152 
Leu 



gee 1200 

Ala 

400 

agg 1248 
Arg 



ctg 1296 
Leu 



etc 1344 
Leu 



gee 1392 



123 



Leu Ala Tyr 
450 

egg cgc tac 
Arg Arg Tyr 
465 

ctt tec gag 
Leu Ser Glu 



gag agg etc 
Glu Arg Leu 



gtc ctg gee 
Val Leu Ala 
515 

etc agg gee 
Leu Arg Ala 
530 

gee gag gtc 
Ala Glu Val 
545 

gac cag ctg 
Asp Gin Leu 



ggc aag acg 
Gly Lys Thr 



gag gee etc 
Glu Ala Leu 
595 

egg gag etc 
Arg Glu Leu 
610 

etc ate cac 
Leu lie His 
625 

gee acg gec 
Ala Thr Ala 



ate ccc gtc 
lie Pro Val 



gee gag gag 
Ala Glu Glu 



Leu Leu Asp 



ggc ggg gag 
Gly Gly Glu 
470 

agg etc ttc 
Arg Leu Phe 
485 

ctt tgg ctt 
Leu Trp Leu 
500 

cac atg gag 
His Met Glu 



ttg tec ctg 
Leu Ser Leu 



ttc cgc ctg 
Phe Arg Leu 
550 

gaa agg gtc 
Glu Arg Val 
565 

gag aag acc 
Glu Lys Thr 
580 

cgc gag gee 
Arg Glu Ala 



acc aag ctg 
Thr Lys Leu 



ccc agg acg 
Pro Arg Thr 
630 

acg ggc agg 
Thr Gly Arg 
645 

cgc acc ccg 
Arg Thr Pro 
660 

999 tgg eta 
Gly Trp Leu 



Pro Ser Asn 
455 

tgg acg gag 
Trp Thr Glu 



gee aac ctg 
Ala Asn Leu 



tac egg gag 
Tyr Arg Glu 
505 

gee acg ggg 
Ala Thr Gly 
520 

gag gtg gee 
Glu Val Ala 
535 

gee ggc cac 
Ala Gly His 



etc ttt gac 
Leu Phe Asp 



ggc aag cgc 
Gly Lys Arg 
585 

cac ccc ate 
His Pro lie 
600 

aag age acc 
Lys Ser Thr 
615 

ggc cgc etc 
Gly Arg Leu 



eta agt age 
Leu Ser Ser 



ctt ggg cag 
Leu Gly Gin 
665 

ttg gtg gee 
Leu Val Ala 



Thr Thr Pro 
460 

gag gcg ggg 
Glu Ala Gly 
475 

tgg ggg agg 

Trp Gly Arg 
490 

gtg gag agg 
Val Glu Arg 



gtg cgc ctg 
Val Arg Leu 



gag gag ate 
Glu Glu He 
540 

ccc ttc aac 
Pro Phe Asn 
555 

gag eta ggg 
Glu Leu Gly 
570 

tec acc age 
Ser Thr Ser 



gtg gag aag 
Val Glu Lys 



tac att gac 
Tyr He Asp 
620 

cac acc cgc 
His Thr Arg 
635 

tec gat ccc 
Ser Asp Pro 
650 

agg ate cgc 
Arg He Arg 



ctg gac tat 
Leu Asp Tyr 



Glu Gly Val 



gag egg gee 
Glu Arg Ala 



ctt gag ggg 
Leu Glu Gly 
495 

ccc ctt tec 
Pro Leu Ser 
510 

gac gtg gee 
Asp Val Ala 
525 

gee cgc etc 
Ala Arg Leu 



etc aac tec 
Leu Asn Ser 



ctt ccc gee 
Leu Pro Ala 
575 

gee gee gtc 
Ala Ala Val 
590 

ate ctg cag 
He Leu Gin 
605 

ccc ttg ccg 
Pro Leu Pro 



ttc aac cag 
Phe Asn Gin 



aac etc cag 
Asn Leu Gin 
655 

egg gec ttc 

Arg Ala Phe 
670 

age cag ata 
Ser Gin He 



Ala 



gee 1440 

Ala 

480 

gag 1488 
Glu 



get 1536 
Ala 



tat 1584 
Tyr 



gag 1632 
Glu 



egg 1680 

Arg 

560 

ate 1728 
He 



ctg 1776 
Leu 



tac 1824 
Tyr 



gac 1872 
Asp 



acg 1920 

Thr 

640 

aac 1968 
Asn 



ate 2016 
He 



gag 2 064 

Glu 



124 



675 680 685 

etc agg gtg ctg gec cac etc tec ggc gac gag aac ctg ate egg gtc 2112 
Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu lie Arg Val 
690 695 700 

ttc cag gag ggg egg gac ate cac acg gag acc gee age tgg atg ttc 2160 
Phe Gin Glu Gly Arg Asp He His Thr Glu Thr Ala Ser Trp Met Phe 
705 710 715 720 

ggc gtc ccc egg gag gee gtg gac ccc ctg atg cgc egg gcg gee aag 2208 
Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala Ala Lys 

725 730 735 

acc ate aac ttc ggg gtc etc tac ggc atg teg gee cac cgc etc tec 2256 
Thr He Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg Leu Ser 

740 745 750 

cag gag eta gee ate cct tac gag gag gee cag gee ttc att gag cgc 23 04 

Gin Glu Leu Ala He Pro Tyr Glu Glu Ala Gin Ala Phe He Glu Arg 
755 760 765 

tac ttt cag age ttc ccc aag gtg egg gee tgg att gag aag acc ctg 2352 
Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp He Glu Lys Thr Leu 
770 775 780 

gag gag ggc agg agg egg ggg tac gtg gag acc etc ttc ggc cgc cgc 2400 
Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly Arg Arg 
785 790 795 800 

cgc tac gtg cca gac eta gag gee egg gtg aag age gtg egg gag gcg 244 8 

Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg Glu Ala 

805 810 815 

gee gag cgc atg gee ttc aac atg ccc gtc cag ggc acc gec gee gac 2496 
Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala Ala Asp 

820 825 830 

etc atg aag ctg get atg gtg aag etc ttc ccc agg ctg gag gaa atg 2544 
Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu Glu Met 
835 840 845 

ggg gee agg atg etc ctt cag gtc cac gac gag ctg gtc etc gag gee 2592 
Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu Glu Ala 
850 855 860 

cca aaa gag agg gcg gag gee gtg gee egg ctg gee aag gag gtc atg 2640 
Pro Lys Glu Arg Ala Glu Ala Val Ala Arg Leu Ala Lys Glu Val Met 
865 870 875 880 

gag ggg gtg tat ccc ctg gee gtg ccc ctg gag gtg gag gtg ggg ata 2688 
Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val Gly He 

885 890 895 

999 gag gac tgg etc tec gee aag gag ggc att gat ggc cgc ggc gga 2736 
Gly Glu Asp Trp Leu Ser Ala Lys Glu Gly He Asp Gly Arg Gly Gly 

900 905 910 



125 



99 c 999 cat cat cat cat cat cat taa 
Gly Gly His His His His His His 
915 920 



2763 



<210> 125 
<211> 920 
<212> PRT 

<213> artificial sequence 

<220> 

<223> The DNA sequence encoding the Sso7d-Taq fusion protein 
<400> 125 

Met lie Thr Asn Ser Ser Ala Thr Val Lys Phe Lys Tyr Lys Gly Glu 
15 10 15 

Glu Lys Glu Val Asp lie Ser Lys lie Lys Lys Val Trp Arg Val Gly 

20 25 30 

Lys Met lie Ser Phe Thr Tyr Asp Glu Gly Gly Gly Lys Thr Gly Arg 
35 40 45 

Gly Ala Val Ser Glu Lys Asp Ala Pro Lys Glu Leu Leu Gin Met Leu 
50 55 60 

Glu Lys Gin Lys Lys Gly Gly Gly Val Thr Ser Gly Met Leu Pro Leu 
65 70 75 80 

Phe Glu Pro Lys Gly Arg Val Leu Leu Val Asp Gly His His Leu Ala 

85 90 95 

Tyr Arg Thr Phe His Ala Leu Lys Gly Leu Thr Thr Ser Arg Gly Glu 

100 105 110 

Pro Val Gin Ala Val Tyr Gly Phe Ala Lys Ser Leu Leu Lys Ala Leu 
115 120 125 

Lys Glu Asp Gly Asp Ala Val lie Val Val Phe Asp Ala Lys Ala Pro 
130 135 140 

Ser Phe Arg His Glu Ala Tyr Gly Gly Tyr Lys Ala Gly Arg Ala Pro 
145 150 155 160 

Thr Pro Glu Asp Phe Pro Arg Gin Leu Ala Leu lie Lys Glu Leu Val 

165 170 175 

Asp Leu Leu Gly Leu Ala Arg Leu Glu Val Pro Gly Tyr Glu Ala Asp 

180 185 190 

Asp Val Leu Ala Ser Leu Ala Lys Lys Ala Glu Lys Glu Gly Tyr Glu 
195 200 205 

Val Arg He Leu Thr Ala Asp Lys Asp Leu Tyr Gin Leu Leu Ser Asp 
210 215 220 



126 



Arg lie His Val Leu His Pro Glu Gly Tyr Leu lie Thr Pro Ala Trp 
225 230 235 240 



Leu Trp Glu Lys Tyr Gly Leu Arg Pro Asp Gin Trp Ala Asp Tyr Arg 

245 250 255 

Ala Leu Thr Gly Asp Glu Ser Asp Asn Leu Pro Gly Val Lys Gly lie 

260 265 270 

Gly Glu Lys Thr Ala Arg Lys Leu Leu Glu Glu Trp Gly Ser Leu Glu 
275 280 285 

Ala Leu Leu Lys Asn Leu Asp Arg Leu Lys Pro Ala lie Arg Glu Lys 
290 295 300 

lie Leu Ala His Met Asp Asp Leu Lys Leu Ser Trp Asp Leu Ala Lys 
305 310 315 320 

Val Arg Thr Asp Leu Pro Leu Glu Val Asp Phe Ala Lys Arg Arg Glu 

325 330 335 

Pro Asp Arg Glu Arg Leu Arg Ala Phe Leu Glu Arg Leu Glu Phe Gly 

340 345 350 

Ser Leu Leu His Glu Phe Gly Leu Leu Glu Ser Pro Lys Ala Leu Glu 
355 360 365 

Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe Val Leu 
370 375 380 

Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala Ala Ala 
385 390 395 400 

Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala Leu Arg 

405 410 415 

Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser Val Leu 

420 425 430 

Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro Met Leu 
435 440 445 

Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly Val Ala 
450 455 460 



Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg Ala Ala 
465 470 475 480 



Leu Ser Glu Arg 



Glu Arg Leu Leu 

500 

Val Leu Ala His 
515 



Leu Phe Ala Asn 
485 

Trp Leu Tyr Arg 



Met Glu Ala Thr 

520 



Leu Trp Gly Arg 
490 

Glu Val Glu Arg 
505 

Gly Val Arg Leu 



Leu Glu Gly Glu 
495 

Pro Leu Ser Ala 
510 

Asp Val Ala Tyr 
525 



127 



Leu Arg Ala Leu 
530 

Ala Glu Val Phe 
545 

Asp Gin Leu Glu 



Gly Lys Thr Glu 

580 

Glu Ala Leu Arg 
595 

Arg Glu Leu Thr 
610 

Leu lie His Pro 
625 

Ala Thr Ala Thr 



lie Pro Val Arg 

660 

Ala Glu Glu Gly 
675 

Leu Arg Val Leu 
690 

Phe Gin Glu Gly 
705 

Gly Val Pro Arg 



Thr lie Asn Phe 

740 

Gin Glu Leu Ala 
755 

Tyr Phe Gin Ser 
770 

Glu Glu Gly Arg 
785 

Arg Tyr Val Pro 



Ala Glu Arg Met 

820 



Ser Leu Glu Val 
535 

Arg Leu Ala Gly 
550 

Arg Val Leu Phe 
565 

Lys Thr Gly Lys 



Glu Ala His Pro 

600 

Lys Leu Lys Ser 
615 

Arg Thr Gly Arg 
630 

Gly Arg Leu Ser 
645 

Thr Pro Leu Gly 



Trp Leu Leu Val 

680 

Ala His Leu Ser 
695 

Arg Asp lie His 
710 

Glu Ala Val Asp 
725 

Gly Val Leu Tyr 



lie Pro Tyr Glu 

760 

Phe Pro Lys Val 
775 

Arg Arg Gly Tyr 
790 

Asp Leu Glu Ala 
805 

Ala Phe Asn Met 



Ala Glu Glu He 

540 

His Pro Phe Asn 
555 

Asp Glu Leu Gly 
570 

Arg Ser Thr Ser 
585 

He Val Glu Lys 



Thr Tyr He Asp 

620 

Leu His Thr Arg 
635 

Ser Ser Asp Pro 
650 

Gin Arg He Arg 
665 

Ala Leu Asp Tyr 



Gly Asp Glu Asn 

700 

Thr Glu Thr Ala 
715 

Pro Leu Met Arg 
730 

Gly Met Ser Ala 
745 

Glu Ala Gin Ala 



Arg Ala Trp He 

780 

Val Glu Thr Leu 
795 

Arg Val Lys Ser 
810 

Pro Val Gin Gly 
825 



128 



Ala Arg Leu Glu 



Leu Asn Ser Arg 

560 

Leu Pro Ala He 
575 

Ala Ala Val Leu 
590 

He Leu Gin Tyr 
605 

Pro Leu Pro Asp 



Phe Asn Gin Thr 

640 

Asn Leu Gin Asn 
655 

Arg Ala Phe He 
670 

Ser Gin He Glu 
685 

Leu He Arg Val 



Ser Trp Met Phe 

720 

Arg Ala Ala Lys 
735 

His Arg Leu Ser 
750 

Phe He Glu Arg 
765 

Glu Lys Thr Leu 



Phe Gly Arg Arg 

800 

Val Arg Glu Ala 
815 

Thr Ala Ala Asp 
830 



Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu Glu Met 
835 840 845 



Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu Glu Ala 
850 855 860 

Pro Lys Glu Arg Ala Glu Ala Val Ala Arg Leu Ala Lys Glu Val Met 
865 870 875 880 

Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val Gly He 

885 890 895 

Gly Glu Asp Trp Leu Ser Ala Lys Glu Gly He Asp Gly Arg Gly Gly 

900 905 910 

Gly Gly His His His His His His 
915 920 

<210> 126 
<211> 2481 
<212> DNA 

<213> artificial sequence 
<220> 

<223> The DNA sequence encoding the Pfu-Sso7d fusion protein 
<220> 

<221> CDS 

<222> (1) . . (2481) 

<223> 

<400> 126 

atg att tta gat gtg gat tac ata act gaa gaa gga aaa cct gtt att 48 
Met He Leu Asp Val Asp Tyr He Thr Glu Glu Gly Lys Pro Val He 
15 10 15 

agg eta ttc aaa aaa gag aac gga aaa ttt aag ata gag cat gat aga 96 
Arg Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys He Glu His Asp Arg 

20 25 30 

act ttt aga cca tac att tac get ctt etc agg gat gat tea aag att 144 
Thr Phe Arg Pro Tyr He Tyr Ala Leu Leu Arg Asp Asp Ser Lys He 
35 40 45 

gaa gaa gtt aag aaa ata acg ggg gaa agg cat gga aag att gtg aga 192 
Glu Glu Val Lys Lys He Thr Gly Glu Arg His Gly Lys He Val Arg 
50 55 60 

att gtt gat gta gag aag gtt gag aaa aag ttt etc ggc aag cct att 240 
He Val Asp Val Glu Lys Val Glu Lys Lys Phe Leu Gly Lys Pro He 
65 70 75 80 

ace gtg tgg aaa ctt tat ttg gaa cat ccc caa gat gtt ccc act att 288 
Thr Val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp Val Pro Thr He 

85 90 95 

aga gaa aaa gtt aga gaa cat cca gca gtt gtg gac ate ttc gaa tac 336 



129 



Arg Glu Lys 



gat att cca 
Asp lie Pro 
115 

atg gag ggg 
Met Glu Gly 
130 

etc tat cac 
Leu Tyr His 
145 

agt tat gca 
Ser Tyr Ala 



gat ctt cca 
Asp Leu Pro 



aga ttt etc 
Arg Phe Leu 
195 

tat aat gga 
Tyr Asn Gly 
210 

aaa ctt ggg 
Lys Leu Gly 
225 

atg cag aga 
Met Gin Arg 



cat ttc gac 
His Phe Asp 



tac aca eta 
Tyr Thr Leu 
275 

aag gta tac 
Lys Val Tyr 
290 

ctt gag aga 
Leu Glu Arg 
305 

gaa etc ggg 
Glu Leu Gly 



Val Arg Glu 
100 

ttt gca aag 
Phe Ala Lys 



gaa gaa gag 
Glu Glu Glu 



gaa gga gaa 
Glu Gly Glu 
150 

gat gaa aat 
Asp Glu Asn 
165 

tac gtt gag 
Tyr Val Glu 
180 

agg att ate 
Arg lie lie 



gac tea ttc 
Asp Ser Phe 



att aaa tta 
lie Lys Leu 
230 

ata ggc gat 
lie Gly Asp 
245 

ttg tat cat 
Leu Tyr His 
260 

gag get gta 
Glu Ala Val 



gee gac gag 
Ala Asp Glu 



gtt gec aaa 
Val Ala Lys 
310 

aaa gaa ttc 
Lys Glu Phe 



His Pro Ala 
105 

aga tac etc 
Arg Tyr Leu 
120 

eta aag att 
Leu Lys lie 
135 

gag ttt gga 
Glu Phe Gly 



gaa gca aag 
Glu Ala Lys 



gtt gta tea 
Val Val Ser 
185 

agg gag aag 
Arg Glu Lys 
200 

gac ttc cca 
Asp Phe Pro 
215 

acc att gga 
Thr He Gly 



atg acg get 
Met Thr Ala 



gta ata aca 
Val He Thr 
265 

tat gaa gca 
Tyr Glu Ala 
280 

ata gca aaa 
He Ala Lys 
295 

tac teg atg 
Tyr Ser Met 



ctt cca atg 
Leu Pro Met 



Val Val Asp 



ate gac aaa 
He Asp Lys 



ctt gee ttc 
Leu Ala Phe 
140 

aaa ggc cca 
Lys Gly Pro 
155 

gtg att act 
Val He Thr 
170 

age gag aga 
Ser Glu Arg 



gat cct gac 
Asp Pro Asp 



tat tta gcg 
Tyr Leu Ala 
220 

aga gat gga 
Arg Asp Gly 
235 

gta gaa gtc 
Val Glu Val 
250 

agg aca ata 
Arg Thr He 



att ttt gga 
He Phe Gly 



gee tgg gaa 
Ala Trp Glu 
300 

gaa gat gca 
Glu Asp Ala 
315 

gaa att cag 
Glu He Gin 



He Phe Glu 
110 

ggc eta ata 
Gly Leu He 
125 

gat ata gaa 
Asp He Glu 



att ata atg 
He He Met 



tgg aaa aac 
Trp Lys Asn 
175 

gag atg ata 
Glu Met He 
190 

att ata gtt 
He He Val 
205 

aaa agg gca 
Lys Arg Ala 



age gag ccc 
Ser Glu Pro 



aag gga aga 
Lys Gly Arg 
255 

aat etc cca 
Asn Leu Pro 
270 

aag cca aag 
Lys Pro Lys 
285 

agt gga gag 
Ser Gly Glu 



aag gca act 
Lys Ala Thr 



ctt tea aga 
Leu Ser Arg 



Tyr 



cca 384 
Pro 



acc 432 
Thr 



att 480 

He 

160 

ata 528 
He 



aag 576 
Lys 



act 624 
Thr 



gaa 672 
Glu 



aag 72 0 

Lys 

240 

ata 768 
He 



aca 816 
Thr 



gag 864 
Glu 



aac 912 
Asn 



tat 960 

Tyr 

320 

tta 1008 
Leu 



130 



325 



330 



335 



gtt gga caa 
Val Gly Gin 



gta gag tgg 
Val Glu Trp 
355 

cca aac aag 
Pro Asn Lys 
370 

tac aca ggt 
Tyr Thr Gly 
385 

ata gta tac 
lie Val Tyr 



cac aat gtt 
His Asn Val 



gat ate get 
Asp lie Ala 
435 

ttt ata cca 
Phe lie Pro 
450 

aag aca aaa 
Lys Thr Lys 
465 

ggc tat gca 
Gly Tyr Ala 



act gee tgg 
Thr Ala Trp 



gaa aag ttt 
Glu Lys Phe 
515 

gca act ate 
Ala Thr He 
530 

gaa ttt gta 
Glu Phe Val 
545 



cct tta tgg 
Pro Leu Trp 
340 

ttc tta ctt 
Phe Leu Leu 



cca agt gaa 
Pro Ser Glu 



gga ttc gtt 
Gly Phe Val 
390 

eta gat ttt 
Leu Asp Phe 
405 

tct ccc gat 
Ser Pro Asp 
420 

cct caa gta 
Pro Gin Val 



agt etc ttg 
Ser Leu Leu 



atg aag gaa 
Met Lys Glu 
470 

aaa gca aga 
Lys Ala Arg 
485 

gga aga aag 
Gly Arg Lys 
500 

gga ttt aaa 
Gly Phe Lys 



cca gga gga 
Pro Gly Gly 



aaa tac ata 
Lys Tyr He 
550 



gat gtt tea 
Asp Val Ser 
345 

agg aaa gee 
Arg Lys Ala 
360 

gag gag tat 
Glu Glu Tyr 
375 

aaa gag cca 
Lys Glu Pro 



aga gec eta 
Arg Ala Leu 



act eta aat 
Thr Leu Asn 
425 

ggc cac aag 
Gly His Lys 
440 

gga cat ttg 
Gly His Leu 
455 

act tta gca 
Thr Leu Ala 



tgg tac tgt 
Trp Tyr Cys 



tac ate gag 
Tyr He Glu 
505 

gtc etc tac 
Val Leu Tyr 
520 

gaa agt gag 
Glu Ser Glu 
535 

aat tea aag 
Asn Ser Lys 



agg tea age 
Arg Ser Ser 



tac gaa aga 
Tyr Glu Arg 



caa aga agg 
Gin Arg Arg 
380 

gaa aag ggg 
Glu Lys Gly 
395 

tat ccc teg 
Tyr Pro Ser 
410 

ctt gag gga 
Leu Glu Gly 



ttc tgc aag 
Phe Cys Lys 



tta gag gaa 
Leu Glu Glu 
460 

aat tct ttc 
Asn Ser Phe 
475 

aag gag tgt 
Lys Glu Cys 
490 

tta gta tgg 
Leu Val Trp 



att gac act 
He Asp Thr 



gaa ata aag 
Glu He Lys 
540 

etc cct gga 
Leu Pro Gly 
555 



aca ggg aac 
Thr Gly Asn 
350 

aac gaa gta 
Asn Glu Val 
365 

etc agg gag 
Leu Arg Glu 



ttg tgg gaa 
Leu Trp Glu 



att ata att 
He He He 
415 

tgc aag aac 
Cys Lys Asn 
430 

gac ate cct 
Asp He Pro 
445 

aga caa aag 
Arg Gin Lys 



tac gga tat 
Tyr Gly Tyr 



get gag age 
Ala Glu Ser 
495 

aag gag etc 
Lys Glu Leu 
510 

gat ggt etc 
Asp Gly Leu 
525 

aaa aag get 
Lys Lys Ala 



ctg eta gag 
Leu Leu Glu 



ctt 1056 
Leu 



get 1104 
Ala 



age 1152 
Ser 



aac 1200 

Asn 

400 

acc 1248 
Thr 



tat 1296 
Tyr 



ggt 1344 
Gly 



att 1392 
He 



tat 1440 

Tyr 

480 

gtt 1488 
Val 



gaa 1536 
Glu 



tat 1584 
Tyr 



eta 1632 
Leu 



ctt 1680 

Leu 

560 



131 



gaa tat gaa 
Glu Tyr Glu 



tat gca gta 
Tyr Ala Val 



ata gtt agg 
lie Val Arg 
595 

gtt ttg gag 
Val Leu Glu 
610 

ata gta aaa 
He Val Lys 
625 

gag aag etc 
Glu Lys Leu 



aag gcg ata 
Lys Ala He 



gga gtt aaa 
Gly Val Lys 
675 

ggc gat ggt 
Gly Asp Gly 
690 

ccc aaa aag 
Pro Lys Lys 
705 

ctt cca gcg 
Leu Pro Ala 



gac etc aga 
Asp Leu Arg 



aac att aaa 
Asn He Lys 
755 

aag tac aaa 
Lys Tyr Lys 
770 



ggg ttt tat 
Gly Phe Tyr 
565 

ata gat gaa 
He Asp Glu 
580 

aga gat tgg 
Arg Asp Trp 



aca ata eta 
Thr He Leu 



gaa gta ata 
Glu Val He 
630 

gca ata tat 
Ala He Tyr 
645 

ggt cct cac 
Gly Pro His 
660 

ata aag cca 
He Lys Pro 



cca att age 
Pro He Ser 



cac aag tat 
His Lys Tyr 
710 

gta ctt agg 
Val Leu Arg 
725 

tac caa aag 
Tyr Gin Lys 
740 

aaa tec ggt 
Lys Ser Gly 



ggc gaa gaa 
Gly Glu Glu 



aag agg gga 
Lys Arg Gly 



gaa gga aaa 
Glu Gly Lys 
585 

agt gaa att 
Ser Glu He 
600 

aaa cac gga 
Lys His Gly 
615 

caa aag ctt 
Gin Lys Leu 



gag cag ata 
Glu Gin He 



gta get gtt 
Val Ala Val 
665 

gga atg gta 
Gly Met Val 
680 

aat agg gca 
Asn Arg Ala 
695 

gac gca gaa 
Asp Ala Glu 



ata ttg gag 
He Leu Glu 



aca aga caa 
Thr Arg Gin 
745 

ace ggc ggt 
Thr Gly Gly 
760 

aaa gag gta 
Lys Glu Val 
775 



ttc ttc gtt 
Phe Phe Val 
570 

gtc att act 
Val He Thr 



gca aaa gaa 
Ala Lys Glu 



gat gtt gaa 
Asp Val Glu 
620 

gee aat tat 
Ala Asn Tyr 
635 

aca aga cca 
Thr Arg Pro 
650 

gca aag aaa 
Ala Lys Lys 



att gga tac 
He Gly Tyr 



att eta get 
He Leu Ala 
700 

tat tac att 
Tyr Tyr He 
715 

gga ttt gga 
Gly Phe Gly 
730 

gtc ggc eta 
Val Gly Leu 



ggc ggt gca 
Gly Gly Ala 



gac ate tec 
Asp He Ser 
780 



acg aag aag 
Thr Lys Lys 
575 

cgt ggt tta 
Arg Gly Leu 
590 

act caa get 
Thr Gin Ala 
605 

gaa get gtg 
Glu Ala Val 



gaa att cca 
Glu He Pro 



tta cat gag 
Leu His Glu 
655 

eta get get 
Leu Ala Ala 
670 

ata gta ctt 
He Val Leu 
685 

gag gaa tac 
Glu Glu Tyr 



gag aac cag 
Glu Asn Gin 



tac aga aag 
Tyr Arg Lys 
735 

act tec tgg 
Thr Ser Trp 
750 

acc gta aag 
Thr Val Lys 
765 

aag ate aag 
Lys He Lys 



agg 1728 
Arg 



gag 1776 
Glu 



aga 1824 
Arg 



aga 1872 
Arg 



cca 1920 

Pro 

640 

tat 1968 
Tyr 



aaa 2016 
Lys 



aga 2064 
Arg 



gat 2112 
Asp 



gtt 2160 

Val 

720 

gaa 2208 
Glu 



ctt 2256 
Leu 



ttc 2304 
Phe 



aaa 2352 
Lys 



132 



gta tgg cgt gtg ggc aag atg ate tec ttc ace tac gac gag ggc ggt 24 00 

Val Trp Arg Val Gly Lys Met lie Ser Phe Thr Tyr Asp Glu Gly Gly 
785 790 795 800 



ggc aag acc ggc cgt ggt gcg gta age gaa aag gac gcg ccg aag gag 2448 
Gly Lys Thr Gly Arg Gly Ala Val Ser Glu Lys Asp Ala Pro Lys Glu 

805 810 815 

ctg ctg cag atg ctg gag aag cag aaa aag tga 2481 
Leu Leu Gin Met Leu Glu Lys Gin Lys Lys 

820 825 

<210> 127 
<211> 826 
<212> PRT 

<213> artificial sequence 

<220> 

<223> The DNA sequence encoding the Pfu-Sso7d fusion protein 
<400> 127 

Met lie Leu Asp Val Asp Tyr lie Thr Glu Glu Gly Lys Pro Val lie 
15 10 15 

Arg Leu Phe Lys Lys Glu Asn Gly Lys Phe Lys lie Glu His Asp Arg 

20 25 30 

Thr Phe Arg Pro Tyr He Tyr Ala Leu Leu Arg Asp Asp Ser Lys He 
35 40 45 

Glu Glu Val Lys Lys He Thr Gly Glu Arg His Gly Lys He Val Arg 
50 55 60 

He Val Asp Val Glu Lys Val Glu Lys Lys Phe Leu Gly Lys Pro He 
65 70 75 80 

Thr Val Trp Lys Leu Tyr Leu Glu His Pro Gin Asp Val Pro Thr He 

85 90 95 

Arg Glu Lys Val Arg Glu His Pro Ala Val Val Asp He Phe Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 
115 120 125 

Met Glu Gly Glu Glu Glu Leu Lys He Leu Ala Phe Asp He Glu Thr 
130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Gly Lys Gly Pro He He Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Asn Glu Ala Lys Val He Thr Trp Lys Asn He 

165 170 175 



Asp Leu Pro Tyr Val Glu Val Val Ser Ser Glu Arg Glu Met He Lys 



133 



180 



185 



190 



Arg Phe Leu Arg lie lie Arg Glu Lys Asp Pro Asp lie lie Val Thr 
195 200 205 

Tyr Asn Gly Asp Ser Phe Asp Phe Pro Tyr Leu Ala Lys Arg Ala Glu 
210 215 220 

Lys Leu Gly lie Lys Leu Thr lie Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

Met Gin Arg He Gly Asp Met Thr Ala Val Glu Val Lys Gly Arg He 

245 250 255 

His Phe Asp Leu Tyr His Val He Thr Arg Thr He Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala He Phe Gly Lys Pro Lys Glu 
275 280 285 

Lys Val Tyr Ala Asp Glu lie Ala Lys Ala Trp Glu Ser Gly Glu Asn 
290 295 300 

Leu Glu Arg Val Ala Lys Tyr Ser Met Glu Asp Ala Lys Ala Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu He Gin Leu Ser Arg Leu 

325 330 335 

Val Gly Gin Pro Leu Trp Asp Val Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Val Ala 
355 360 365 

Pro Asn Lys Pro Ser Glu Glu Glu Tyr Gin Arg Arg Leu Arg Glu Ser 
370 375 380 

Tyr Thr Gly Gly Phe Val Lys Glu Pro Glu Lys Gly Leu Trp Glu Asn 
385 390 395 400 

lie Val Tyr Leu Asp Phe Arg Ala Leu Tyr Pro Ser He He He Thr 

405 410 415 

His Asn Val Ser Pro Asp Thr Leu Asn Leu Glu Gly Cys Lys Asn Tyr 

420 425 430 

Asp lie Ala Pro Gin Val Gly His Lys Phe Cys Lys Asp He Pro Gly 
435 440 445 

Phe He Pro Ser Leu Leu Gly His Leu Leu Glu Glu Arg Gin Lys He 
450 455 460 

Lys Thr Lys Met Lys Glu Thr Leu Ala Asn Ser Phe Tyr Gly Tyr Tyr 
465 470 475 480 



Gly Tyr Ala Lys Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu Ser Val 



134 



485 



490 



495 



Thr Ala Trp Gly 

500 

Glu Lys Phe Gly 
515 

Ala Thr lie Pro 
530 

Glu Phe Val Lys 
545 

Glu Tyr Glu Gly 



Tyr Ala Val He 

580 

He Val Arg Arg 
595 

Val Leu Glu Thr 
610 

He Val Lys Glu 
625 

Glu Lys Leu Ala 



Lys Ala He Gly 

660 

Gly Val Lys He 
675 



Arg Lys Tyr He 



Phe Lys Val Leu 

520 

Gly Gly Glu Ser 
535 

Tyr He Asn Ser 
550 

Phe Tyr Lys Arg 
565 

Asp Glu Glu Gly 



Asp Trp Ser Glu 

600 

He Leu Lys His 
615 

Val He Gin Lys 
630 

He Tyr Glu Gin 
645 

Pro His Val Ala 



Lys Pro Gly Met 

680 



Glu Leu Val Trp 
505 

Tyr He Asp Thr 



Glu Glu He Lys 

540 

Lys Leu Pro Gly 
555 

Gly Phe Phe Val 
570 

Lys Val He Thr 
585 

He Ala Lys Glu 



Gly Asp Val Glu 

620 

Leu Ala Asn Tyr 
635 

He Thr Arg Pro 
650 

Val Ala Lys Lys 
665 

Val He Gly Tyr 



Lys Glu Leu Glu 
510 

Asp Gly Leu Tyr 
525 

Lys Lys Ala Leu 



Leu Leu Glu Leu 

560 

Thr Lys Lys Arg 
575 

Arg Gly Leu Glu 
590 

Thr Gin Ala Arg 
605 

Glu Ala Val Arg 



Glu He Pro Pro 

640 

Leu His Glu Tyr 
655 

Leu Ala Ala Lys 
670 

lie Val Leu Arg 
685 



Gly Asp Gly Pro 
690 

Pro Lys Lys His 
705 

Leu Pro Ala Val 



Asp Leu Arg Tyr 

740 

Asn He Lys Lys 
755 

Lys Tyr Lys Gly 
770 



He Ser Asn Arg 
695 

Lys Tyr Asp Ala 
710 

Leu Arg He Leu 
725 

Gin Lys Thr Arg 



Ser Gly Thr Gly 

760 

Glu Glu Lys Glu 
775 



Ala He Leu Ala 

700 

Glu Tyr Tyr He 
715 

Glu Gly Phe Gly 
730 

Gin Val Gly Leu 
745 

Gly Gly Gly Ala 



Val Asp He Ser 

780 



Glu Glu Tyr Asp 



Glu Asn Gin Val 

720 

Tyr Arg Lys Glu 
735 

Thr Ser Trp Leu 
750 

Thr Val Lys Phe 
765 

Lys He Lys Lys 
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Val Trp Arg Val Gly Lys Met lie Ser Phe Thr Tyr Asp Glu Gly Gly 
785 790 795 800 

Gly Lys Thr Gly Arg Gly Ala Val Ser Glu Lys Asp Ala Pro Lys Glu 

805 810 815 

Leu Leu Gin Met Leu Glu Lys Gin Lys Lys 

820 825 

<210> 128 
<211> 1905 
<212> DNA 

<213> artificial sequence 

<220> 

<223> The DNA sequence encoding the Sac7d-ATaq fusion protein 
<400> 128 

atgattacga attcgacggt gaaggtaaag ttcaagtata agggtgaaga gaaagaagta 60 

gacacttcaa agataaagaa ggtttggaga gtaggcaaaa tggtgtcctt tacctatgac 12 0 

gacaatggta agacaggtag aggagctgta agcgagaaag atgctccaaa agaattatta 180 

gacatgttag caagagcaga aagagagaag aaaggcggcg gtgtcactag ccccaaggcc 24 0 

ctggaggagg ccccctggcc cccgccggaa ggggccttcg tgggctttgt gctttcccgc 300 

aaggagccca tgtgggccga tcttctggcc ctggccgccg ccaggggggg ccgggtccac 3 60 

cgggcccccg agccttataa agccctcagg gacctgaagg aggcgcgggg gcttctcgcc 420 

aaagacctga gcgttctggc cctgagggaa ggccttggcc tcccgcccgg cgacgacccc 480 

atgctcctcg cctacctcct ggacccttcc aacaccaccc ccgagggggt ggcccggcgc 540 

tacggcgggg agtggacgga ggaggcgggg gagcgggccg ccctttccga gaggctcttc 600 

gccaacctgt gggggaggct tgagggggag gagaggctcc tttggcttta ccgggaggtg 660 

gagaggcccc tttccgctgt cctggcccac atggaggcca cgggggtgcg cctggacgtg 72 0 

gcctatctca gggccttgtc cctggaggtg gccgaggaga tcgcccgcct cgaggccgag 780 

gtcttccgcc tggccggcca ccccttcaac ctcaactccc gggaccagct ggaaagggtc 840 

ctctttgacg agctagggct tcccgccatc ggcaagacgg agaagaccgg caagcgctcc 900 

accagcgccg ccgtcctgga ggccctccgc gaggcccacc ccatcgtgga gaagatcctg 960 

cagtaccggg agctcaccaa gctgaagagc acctacattg accccttgcc ggacctcatc 1020 

caccccagga cgggccgcct ccacacccgc ttcaaccaga cggccacggc cacgggcagg 1080 

ctaagtagct ccgatcccaa cctccagaac atccccgtcc gcaccccgct tgggcagagg 114 0 

atccgccggg ccttcatcgc cgaggagggg tggctattgg tggccctgga ctatagccag 1200 
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atagagctca 


gggtgctggc 


ccacctctcc 


ggcgacgaga 


acctgatccg 


ggtcttccag 


1260 


gaggggcggg 


acatccacac 


ggagaccgcc 


agctggatgt 


tcggcgtccc 


ccgggaggcc 


1320 


gtggaccccc 


tgatgcgccg 


ggcggccaag 


accatcaact 


tcggggtcct 


ctacggcatg 


1380 


tcggcccacc 


gcctctccca 


ggagctagcc 


atcccttacg 


aggaggccca 


ggccttcatt 


1440 


gagcgctact 


ttcagagctt 


ccccaaggtg 


cgggcctgga 


ttgagaagac 


cctggaggag 


1500 


ggcaggaggc 


gggggtacgt 


ggagaccctc 


ttcggccgcc 


gccgctacgt 


gccagaccta 


1560 


gaggcccggg 


tgaagagcgt 


gcgggaggcg 


gccgagcgca 


tggccttcaa 


catgcccgtc 


1620 


cagggcaccg 


ccgccgacct 


catgaagctg 


gctatggtga 


agctcttccc 


caggctggag 


1680 


gaaatggggg 


ccaggatgct 


ccttcaggtc 


cacgacgagc 


tggtcctcga 


ggccccaaaa 


1740 


gagagggcgg 


aggccgtggc 


ccggctggcc 


aaggaggtca 


tggagggggt 


gtatcccctg 


1800 


gccgtgcccc 


tggaggtgga 


ggtggggata 


ggggaggact 


ggctctccgc 


caaggagggc 


1860 


attgatggcc 


gcggcggagg 


cgggcatcat 


catcatcatc 


attaa 




1905 



<210> 129 

<211> 634 

<212> PRT 

<213> artificial sequence 

<220> 

<223> The amino acid sequence of the Sac7d-ATaq fusion protein 

<400> 129 

Met lie Thr Asn Ser 
1 5 

Glu Lys Glu Val Asp 

20 

Lys Met Val Ser Phe 
35 

Ala Val Ser Glu Lys 
50 

Arg Ala Glu Arg Glu 
65 

Leu Glu Glu Ala Pro 

85 

Val Leu Ser Arg Lys 

100 

Ala Ala Arg Gly Gly 
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Thr Val Lys Val Lys Phe Lys Tyr Lys Gly Glu 

10 15 

Thr Ser Lys lie Lys Lys Val Trp Arg Val Gly 

25 30 

Thr Tyr Asp Asp Asn Gly Lys Thr Gly Arg Gly 
40 45 

Asp Ala Pro Lys Glu Leu Leu Asp Met Leu Ala 
55 60 

Lys Lys Gly Gly Gly Val Thr Ser Pro Lys Ala 
70 75 80 

Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe 

90 95 

Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala 

105 HO 



Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala 



115 



120 



125 



Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser 
130 135 140 

Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro 
145 150 155 160 

Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly 

165 170 175 

Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg 

180 185 190 

Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu 
195 200 205 

Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu 
210 215 220 

Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val 
225 230 235 240 

Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg 

245 250 255 

Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn 

260 265 270 

Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu Leu Gly Leu Pro 
275 280 285 

Ala lie Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser Thr Ser Ala Ala 
290 295 300 

Val Leu Glu Ala Leu Arg Glu Ala His Pro lie Val Glu Lys lie Leu 
305 310 315 320 

Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr lie Asp Pro Leu 

325 330 335 

Pro Asp Leu He His Pro Arg Thr Gly Arg Leu His Thr Arg Phe Asn 

340 345 350 

Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser Asp Pro Asn Leu 
355 360 365 

Gin Asn He Pro Val Arg Thr Pro Leu Gly Gin Arg He Arg Arg Ala 
370 375 380 

Phe He Ala Glu Glu Gly Trp Leu Leu Val Ala Leu Asp Tyr Ser Gin 
385 390 395 400 

He Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp Glu Asn Leu He 

405 410 415 



Arg Val Phe Gin Glu Gly Arg Asp He His Thr Glu Thr Ala Ser Trp 
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420 425 430 

Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu Met Arg Arg Ala 
435 440 445 

Ala Lys Thr lie Asn Phe Gly Val Leu Tyr Gly Met Ser Ala His Arg 
450 455 460 

Leu Ser Gin Glu Leu Ala lie Pro Tyr Glu Glu Ala Gin Ala Phe lie 
465 470 475 480 

Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala Trp lie Glu Lys 

485 490 495 

Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu Thr Leu Phe Gly 

500 505 510 

Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val Lys Ser Val Arg 
515 520 525 

Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val Gin Gly Thr Ala 
530 535 540 

Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe Pro Arg Leu Glu 
545 550 555 560 

Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp Glu Leu Val Leu 

565 570 575 

Glu Ala Pro Lys Glu Arg Ala Glu Ala Val Ala Arg Leu Ala Lys Glu 

580 585 590 

Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val 
595 600 605 

Gly lie Gly Glu Asp Trp Leu Ser Ala Lys Glu Gly lie Asp Gly Arg 
610 615 620 

Gly Gly Gly Gly His His His His His His 
625 630 

<210> 130 
<211> 1965 
<212> DNA 

<213> artificial sequence 

<220> 

<223> The DNA sequence encoding the PL-delta Taq fusion protein 
<400> 130 

atgattacga attcgaagaa aaagaaaaag aaaaagcgta agaaacgcaa aaagaaaaag 60 
aaaggcggcg gtgtcactag tggcgcaacc gtaaagttca agtacaaagg cgaagaaaaa 120 
gaggtagaca tctccaagat caagaaagta tggcgtgtgg gcaagatgat ctccttcacc 180 
tacgacgagg gcggtggcaa gaccggccgt ggtgcggtaa gcgaaaagga cgcgccgaag 24 0 
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gagctgctgc 


agatgctgga 


gaagcagaaa 


aagggcggcg 


gtgtcaccag 


tcccaaggcc 


300 


ctggaggagg 


ccccctggcc 


cccgccggaa 


ggggccttcg 


tgggctttgt 


gctttcccgc 


360 


aaggagccca 


tgtgggccga 


tcttctggcc 


ctggccgccg 


ccaggggggg 


ccgggtccac 


420 


cgggcccccg 


agccttataa 


agccctcagg 


gacctgaagg 


aggcgcgggg 


gcttctcgcc 


480 


aaagacctga 


gcgttctggc 


cctgagggaa 


ggccttggcc 


tcccgcccgg 


cgacgacccc 


540 


atgctcctcg 


cctacctcct 


ggacccttcc 


aacaccaccc 


ccgagggggt 


ggcccggcgc 


600 


tacggcgggg 


agtggacgga 


ggaggcgggg 


gagcgggccg 


ccctttccga 


gaggctcttc 


660 


gccaacctgt 


gggggaggct 


tgagggggag 


gagaggctcc 


tttggcttta 


ccgggaggtg 


720 


gagaggcccc 


tttccgctgt 


cctggcccac 


atggaggcca 


cgggggtgcg 


cctggacgtg 


780 


gcctatctca 


gggccttgtc 


cctggaggtg 


gccgaggaga 


tcgcccgcct 


cgaggccgag 


840 


gtcttccgcc 


tggccggcca 


ccccttcaac 


ctcaactccc 


gggaccagct 


ggaaagggtc 


900 


ctctttgacg 


agctagggct 


tcccgccatc 


ggcaagacgg 


agaagaccgg 


caagcgctcc 


960 


accagcgccg 


ccgtcctgga 


ggccctccgc 


gaggcccacc 


ccatcgtgga 


gaagatcctg 


1020 


cagtaccggg 


agctcaccaa 


gctgaagagc 


acctacattg 


accccttgcc 


ggacctcatc 


1080 


caccccagga 


cgggccgcct 


ccacacccgc 


ttcaaccaga 


cggccacggc 


cacgggcagg 


1140 


ctaagtagct 


ccgatcccaa 


cctccagaac 


atccccgtcc 


gcaccccgct 


tgggcagagg 


1200 


atccgccggg 


ccttcatcgc 


cgaggagggg 


tggctattgg 


tggccctgga 


ctatagccag 


1260 


atagagctca 


gggtgctggc 


ccacctctcc 


ggcgacgaga 


acctgatccg 


ggtcttccag 


1320 


gaggggcggg 


acatccacac 


ggagaccgcc 


agctggatgt 


tcggcgtccc 


ccgggaggcc 


1380 


gtggaccccc 


tgatgcgccg 


ggcggccaag 


accatcaact 


tcggggtcct 


ctacggcatg 


1440 


tcggcccacc 


gcctctccca 


ggagctagcc 


atcccttacg 


aggaggccca 


ggccttcatt 


1500 


gagcgctact 


ttcagagctt 


ccccaaggtg 


cgggcctgga 


ttgagaagac 


cctggaggag 


1560 


ggcaggaggc 


gggggtacgt 


ggagaccctc 


ttcggccgcc 


gccgctacgt 


gccagaccta 


1620 


gaggcccggg 


tgaagagcgt 


gcgggaggcg 


gccgagcgca 


tggccttcaa 


catgcccgtc 


1680 


cagggcaccg 


ccgccgacct 


catgaagctg 


gctatggtga 


agctcttccc 


caggctggag 


1740 


gaaatggggg 


ccaggatgct 


ccttcaggtc 


cacgacgagc 


tggtcctcga 


ggccccaaaa 


1800 


gagagggcgg 


aggccgtggc 


ccggctggcc 


aaggaggtca 


tggagggggt 


gtatcccctg 


1860 


gccgtgcccc 


tggaggtgga 


ggtggggata 


ggggaggact 


ggctctccgc 


caaggagggc 


1920 
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attgatggcc gcggcggagg cgggcatcat catcatcatc attaa 



1965 



<210> 


131 




<211> 


654 




<212> 


PRT 




< Z 1 J > 


diLii lciai sequence 




<220> 






<223> 


The amino acid sequence of PL- delta 


Taq 


<400> 


131 




Met He 


Thr Asn Ser Lys Lys Lys Lys Lys Lys 


Lys 


1 


5 10 





15 

Lys Lys Lys Lys Lys Gly Gly Gly Val Thr Ser Gly Ala Thr Val Lys 

20 25 30 

Phe Lys Tyr Lys Gly Glu Glu Lys Glu Val Asp He Ser Lys He Lys 
35 40 45 

Lys Val Trp Arg Val Gly Lys Met He Ser Phe Thr Tyr Asp Glu Gly 
50 55 60 

Gly Gly Lys Thr Gly Arg Gly Ala Val Ser Glu Lys Asp Ala Pro Lys 
65 70 75 80 

Glu Leu Leu Gin Met Leu Glu Lys Gin Lys Lys Gly Gly Gly Val Thr 

85 90 95 

Ser Pro Lys Ala Leu Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala 

100 105 110 

Phe Val Gly Phe Val Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu 
115 120 125 

Leu Ala Leu Ala Ala Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu 
130 135 140 

Pro Tyr Lys Ala Leu Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala 
145 150 155 160 

Lys Asp Leu Ser Val Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro 

165 170 175 

Gly Asp Asp Pro Met Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr 

180 185 190 

Thr Pro Glu Gly Val Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu 
195 200 205 

Ala Gly Glu Arg Ala Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp 
210 215 220 

Gly Arg Leu Glu Gly Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val 
225 230 235 240 
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Glu Arg Pro Leu Ser Ala Val Leu Ala His Met Glu Ala Thr Gly Val 

245 250 255 



Arg Leu Asp Val Ala Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu 

260 265 270 

Glu He Ala Arg Leu Glu Ala Glu Val Phe Arg Leu Ala Gly His Pro 
275 280 285 

Phe Asn Leu Asn Ser Arg Asp Gin Leu Glu Arg Val Leu Phe Asp Glu 
290 295 300 

Leu Gly Leu Pro Ala He Gly Lys Thr Glu Lys Thr Gly Lys Arg Ser 
305 310 315 320 

Thr Ser Ala Ala Val Leu Glu Ala Leu Arg Glu Ala His Pro He Val 

325 330 335 

Glu Lys He Leu Gin Tyr Arg Glu Leu Thr Lys Leu Lys Ser Thr Tyr 

340 345 350 

He Asp Pro Leu Pro Asp Leu He His Pro Arg Thr Gly Arg Leu His 
355 360 365 

Thr Arg Phe Asn Gin Thr Ala Thr Ala Thr Gly Arg Leu Ser Ser Ser 
370 375 380 

Asp Pro Asn Leu Gin Asn He Pro Val Arg Thr Pro Leu Gly Gin Arg 
385 390 395 400 

He Arg Arg Ala Phe He Ala Glu Glu Gly Trp Leu Leu Val Ala Leu 

405 410 415 

Asp Tyr Ser Gin He Glu Leu Arg Val Leu Ala His Leu Ser Gly Asp 

420 425 430 

Glu Asn Leu He Arg Val Phe Gin Glu Gly Arg Asp He His Thr Glu 
435 440 445 

Thr Ala Ser Trp Met Phe Gly Val Pro Arg Glu Ala Val Asp Pro Leu 
450 455 460 

Met Arg Arg Ala Ala Lys Thr He Asn Phe Gly Val Leu Tyr Gly Met 
465 470 475 480 

Ser Ala His Arg Leu Ser Gin Glu Leu Ala He Pro Tyr Glu Glu Ala 

485 490 495 

Gin Ala Phe He Glu Arg Tyr Phe Gin Ser Phe Pro Lys Val Arg Ala 

500 505 510 

Trp He Glu Lys Thr Leu Glu Glu Gly Arg Arg Arg Gly Tyr Val Glu 
515 520 525 



Thr Leu Phe Gly Arg Arg Arg Tyr Val Pro Asp Leu Glu Ala Arg Val 
530 535 540 
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Lys Ser Val Arg Glu Ala Ala Glu Arg Met Ala Phe Asn Met Pro Val 
545 550 555 560 



Gin Gly Thr Ala Ala Asp Leu Met Lys Leu Ala Met Val Lys Leu Phe 

565 570 575 

Pro Arg Leu Glu Glu Met Gly Ala Arg Met Leu Leu Gin Val His Asp 

580 585 590 

Glu Leu Val Leu Glu Ala Pro Lys Glu Arg Ala Glu Ala Val Ala Arg 
595 600 605 

Leu Ala Lys Glu Val Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu 
610 615 620 

Glu Val Glu Val Gly He Gly Glu Asp Trp Leu Ser Ala Lys Glu Gly 
625 630 635 640 

He Asp Gly Arg Gly Gly Gly Gly His His His His His His 

645 650 

<210> 132 
<211> 20 
<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 
<400> 132 

cctgctctgc cgcttcacgc 20 

<210> 133 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 133 

gcacagcggc tggctgagga 2 0 

<210> 134 

<211> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 134 

tgacggagga taacgccagc ag 22 

<210> 135 
<211> 25 
<212> DNA 
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<213> 



artificial sequence 



<220> 
<223> 



primer 



<400> 135 

gaaagacgat gggtcgctaa tacgc 



25 



<210> 136 

<211> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 136 

tgacggagga taacgccagc ag 22 

<210> 137 

<211> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 137 

ggggttggag gtcaatgggt tc 22 

<210> 138 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 138 

cctgctctgc cgcttcacgc 20 

<210> 139 

<211> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 139 

cacatggtac agcaagcctg gc 22 

<210> 140 

<211> 23 

<212> DNA 

<213> artificial sequence 
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<220> 

<223> primer 

<400> 140 

cccgtatctg ctgggatact ggc 

<210> 141 

<211> 23 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 141 

cagcggtgct gactgaatca tgg 

<210> 142 

<211> 19 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 142 

cctgcctgcc gcttcacgc 

<210> 143 

<211> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 143 

ccaatacccg tttcatcgcg gc 

<210> 144 

<211> 19 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 144 

ccacctcatc ctgggcacc 

<210> 145 

<211> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 



<400> 145 

gcttgaggcc aaccatcaga gc 22 

<210> 146 

<211> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<223> prmer 

<400> 146 

ggttggccaa tctactccca gg 22 

<210> 147 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 147 

gctcactcag tgtggcaaag 20 

<210> 148 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 148 

gattagcaaa agggcctagc ttgg 24 
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